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SPECIAL REPORTS: 

• X-15 Program 

• CL-44 Break -in 


North American X-15 



weight / master locknuts ^— a voi-shan idea in action 



For further detniUs on the above, or any special reniiirnnents, 
urile far Voi-Shan's eimprchensive weiyht/master ciitning rm 
your letterhead. 


VOI-SHAN MANUFACTURING COMPANY 

A DIVtSION OF VOI-SHAhl INDUSTRIES, INC. 

8463 Higuera Street • Culver City, California 



More efficjent...standardjzed 
ground control cable 
developed with insulation of 

TEFL0N100 FEP 

The outstanding electrical, thermal and mechanical properties of 
Du Pont Teflon 100 FEP resin have been used to prototype a 
proposed standardized configuration for ground control cable at 
missile launching sites. The new cable offers optimum versatility 
to permit standardization . . . comparable installed cost with 
significant advantages in weight and reduced size... improved re- 
liability at ambient temperatures from -55° to 60°C., unaffected by 
aging, environmental conditions or chemical attack . . . and elec- 
trical properties far exceeding the requirements of MIL-C-13777. 

Tests indicate that the use of primary insulation and internal 
jacketing of Du Pont Teflon FEP resin permits a 20% reduction 
in diameter and allows a single cable to do jobs previously requir- 
ing four cables. 

Sketch of the newly designed cable construction, below, shows 
the compact configuration made possible by the use of FEP as 
insulation. 

If you are concerned with the design of ground support sys- 
tems, consider the various advantages offered by FEP; greatly 
reduced electrical cross talk, re- 
duced size and complexity of cable 
constructions, improved flexibility 
and greater reliability under diffi- 
cult operating conditions. 

For more information about the 
latest developments in wire and 
cable insulation utilizing Du Pont 
Teflon 100 FEP resins, write to: 
E. I. du Pont de Nemours & Co. 
(Inc.), Department AV-11, Room 
2526 Nemours Building, Wilming- 
ton 98, Delaware. In Canada: 
Du Pont of Canada Limited, P. 0. 
Box 660, Montreal, Quebec. 



TEFLON^ 







GENERAL 

ELECTRIC 


. . LEADER IN AERO/SPACE ELECTRONICS 



slectronic syste 


GEPAC “100” 

Compact, portable 
programmable comparator 
for automatic checkout 


Completely transistorized, GEPAC "lOO" uses punched- 
tape test programs and appropriate adapters to check 
automatically the following eight basic parameters: 

• DC VOLTS • AC VOLTS • RESISTANCE • TIME 

• IMPEDANCE • RATIO • PHASE ♦ FREQUENCY 
Measured values are compared with allowable high and 
low limits which have been programmed on the tape, and 
test results are visually displayed or can be printed out 

GEPAC •‘100" was developed by G.E.’s Light Military 
Electronics Department and is currently being supplied 
for two important Air Forte programs. It is another 
example of LMED's leadership in aero/space electronics, 
Write for free brochure. iw«e 


GENERAL 


ELECTRIC 


Light Military Electronics Department 


AEROSPACE CALENDAR 


N.iv. 27-29-Vch;clc S)-slcms Optini«lion 

Scu'iKr"™Gardcn "citt* Hotel, Garden 
Cih. N. Y. 

Nov. ':-Dec. l-.W-Indiistt) .\viation 
Logistics Symposium, Congress Hotel, St. 
Louis. Mo 

Nov. 28-50-IStli Meeting, Aviation Distrib 
utors and Manniathirerv ,\ssn., Jnng Ho 
Id. New Orlcim, La 

Nov. 30-Dcc. 1-1 ’th National Conlcccncv. 


Kadisun Hotel, Minneapolis, Minn. 

Dec. 4.S-Bcp.llium .Mctallurgs Confer 
nice. New York University's Washing- 


laxi Coufcreiico, Statlcr-^hlton Hotel, 
Washington, D. C. 

Dec. 5.7-Annual Convention, National An 
ahoii Trades Assn., Sutler Hilton Hotel. 
Wasliiiiglon, D. C. 

Dee. 12-14-Eastem Joint Computer Con 
ferciice, Sheraton Park Hotel, Washing- 

Dec. 18— 25lli Wright Brothers Lecture, 
Naliiial History Bldg., Smilhsoiilaii In 
sliliition. Washington, D. C. 

Jan. 8-12-1962 Automolivi liiigiiicernig 
Congress and Exposition, Soeictv ui .kiilo- 
iiiDlivc Engineers, Cobo Hall, betroit. 
fCoiilimiccI on (ugc 6j 
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NOW- 



solid state “custom” specs 


with standard circuitry 


New AGASTAT solid state time/tlelay/relays offer you greater reliability, 
wider timing ranges, and more design flexibility than has ever been avail- 
able before in solid stale relays. The unique "modular sandwich" construc- 
tion simplifies production, speeds delivery of custom-made units. 

Modular design makes possible the dependability of standardized circuit 
elements. Highest giaile matched semiconductor components form the 
basis for reliability in these pre-assembted, pre-tested modules. 

Choose from six basic circuit options for the range and operating type 
you need . . . O.OI sec. to 10-hour delays, on pull-in or drop-oul. All unils 
arc only IJlj-in, sq. at base, weigh 3 to 5 oz., operate from 18 to 32 vdc, and 
handle loads up to 5 amperes. They are unaffected by polarity reversals, 
immune to voltage varialions and transient spikes. Available with ptug-in 
or solder lug terminals. 

The solid slate AG.ASTAT relay is a product of over 30 years’ time delay 
relay experience, your assurance of performance to match the promise. For 
full technical information or applications assistance write Dept. S.u-1 1 1. 

TIMING INSTRUMENTS 

e ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION ■ ELIZABETH. NEW JERSEY 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 



STANDARD CHERRYIOCK ’ 

Top performance through the entire range of diam- 
eters and moteriais S~~*' 


ONLY THE CHERRYLOCK TEAM 
GIVES YOU ALL THESE ADVANTAGES 

Mechanicolly locked Stem • Fiush Fracture 
(No Stem Trimming) • Positive Oomp-Up 
* Fuii Grip Range • Compiete Hoie fiii e 
Positive Visuoi Inspection (Grip length Marked 
on Heod) 


BUIBED CHERRYLOCK 

ideal for thin sheet and double-dimple appiicaKons— 
extremely large head—lhe shorter the grip, the 
stronger die rivet 


u 


A-286 Sloinless Steel 


Aluminum 


The Cherrylock" Team — The Standard Cherrylock and the Bulbed 
Cherrylock — offers a blind rivet that installs and performs like a 
solid rivet. Cherrylock rivets will qualify where you are now using 
a solid rivet, offering higher joint strength with greatly increased 
joint reliability under critical loading conditions — fatigue, sltake 
and sonic vibration. 

Now Cherrylock gives you a blind rivet that can be used in ex- 
pensive forgings as well as for joining and attaching sheets. 

For technical data on Cherrylock rivets, write Cherry Rivet Divi- 
sion, Townsend Company, Box 2157-C, Santa Ana, California. 

’Polent No. 293)532 

CHERRY RIVET DIVISION 

^ SANTA ANA, CALIFORNIA g 

Townsend Company 

ESTAHISHEP I<li • KAVEI FAIU, PA • A IRXlnijn eOMftWV ' f ’ 

In ConaSa: Pormonlor A SuUoch Monufoeluring Company, LUniled, Conanoque, Onrorlo 


(Cmitiniicd from page 5) 

Jan. 9.|1— Eighth National Symposium on 
Ilcliabilitv and Quality Conttoi. Statlcr 
Hilton Hotel, Washington. D. C. 

Jon. 15-17— Symposium on Optical Charac- 
ter Recognition. Department of the Inte- 
rior Aiiditoiiuin, Washington. D. C. 
Sponsorcil by Infonnation Systems 
Rr.ineh/OBice ol Nasal Research and Re- 
search Inlomiation Ccnter/Nalional Bn- 
le.ni of Standards. 

Jan. 21-24— Annual Meeting, Helieoptcr 
.Assn, of .America, Marriott Motor Hotel. 
Dallas. Tex. 

Jan. 22-2-4— Tilth Annual Meeting, Insti- 
tute ol the .Aerospace Sciences. Hotel .As- 
ter, New A'ork, N. Y. Honors Night 
ninnet. Jan. 24. 

Jan. 24-26 — Third Annual Solid Propellant 
Rocket Cmifcrcnce, American Rocket 
Sneiety, Bayloi University, AVaco. Tex. 

Jan. 2-4.26— Second Sviiiposium on Thermo- 
physical Properlics, Princeton, N. J. Spon- 
sor; Heat Translet Division, American 
Society of Mechanical Engineers. 

Feb. 6-7— Symposium on Rednndancv Tcch- 
mqnes for Computing Systems, T)epatt- 
ment of the Interior Anditotium, Wasli- 
iiigton. D. C. ^onsor; Information Sys- 
tems Branch, Office of Naval Research. 

l-'cb. 7-9— Third Winter Convention on 
Military Electronics. IRE, Ambassador 
Hotel, Los Angeles. 

Feb, 14-16-liitcniationjl Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gmeers. Shemton Hotel and University of 
Pennsylvania. Pliibdelphia, Pa. 

Feb. 19-21— Range Reconnaissance .anti 
T'rackmg of .Aerospace Vehicles, institute 
of the .Aerospace Sciences, San Fran- 

Fcb. 27-Mar. 1— Third .Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified). 
Cnnier Hotel, San Antonio, Tex, Spon- 
sors: South T'cxas Scction-Srrcicty for Nun- 
destroctiec Testing; Southwest Research 
Institute. 

Feb, 27-Mar. 1— Symposiitm on the Appli- 
cation of Switching Theory in Sp;icc 
Tcchirology, Palo .Alto, Calif. Sponsors: 
Lockheed .Aircraft Corp.; -Air Force Office 
of Scientific Research. 

Mur. 1-5— Eighth Scinlilblion and Seinicon- 
iluclor Counter Syinposinm. IRE, Sliorc- 
ham Hotel. WnsIihigtDn. D. C. 

iMar. 5-8— Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
cietv rif Mechanical Engineers, Sbam- 
roct Hilton lintel. Honslon. Tex. 

Mar. 8-9— Institute of the .Aerospace Sci- 
ences' I'liglit Propulsion Meeting (classi- 
fied), Clcvcliiiid, Ohio. 

Mat. H-16-Eleelric Propulsion Cunference, 
.Anicrtcan Rocket Society. U. S. -Naval 
Postgraduate School, Monterey, Calif. 

Mur. 26-29— International Convention. In- 
stitiite uf Radio Engineers, Colisemii and 
Waldorf .-Astuta, New York. 

Mai. 28-29— 'Hiird Symposium on Engi- 
neering Aspects of Ma|nctoliydrodynam- 
ics. University of Roche.sler. Rochester, 
N. Y. Sponsors: .-American Institute of 
Electrical Engineers; Inslilnle of the .Acio- 
spacc Sciences; Institute of Radio Engi- 
neers: University of Rochester. 
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Aou’ only from RCA 



World’s First 

Silicon i^Si Switching Transistor 
in the miniature TO-46 Package 


RCA announces the 2N1708, first and fastest silicon 
planar- epitaxial computer transistor in the TO-46 package 


PLANAR CONSTRUCTION forexcellent 
stability, high reliability. Collector cut- 
off current reduced by a factor of 20 to 
I over mesa types. Uniform beta over 
a wide current range. Maximum storage 
temperature— 300 C- 

EPITAXIAL CONSTRUCTION for low 
saturation voltage and im])roved switch- 
ing times. 

MINIATURE CASE for extremely high 
density packaging. Uses same lead ar- 
rangement as TO-18 package but re- 
quires only 40'/F of the 'TO-18 headroom. 

BROAD SILICON LINE The new 
2N1708 planar-epitaxial transistor is 
another example of RCA’s advanced 


I.. ^Ntnprisc 9 1890 • NOftrHCAST: Ngxinirr Kgi^tv 91. V 

1520 Edse.vilBi Dt)v«. Suite ol, GAideo 4. 4788 • E 

I • CENTRAL: CMceio. III.. Suite USA. Meicnaua.u Min P 
-'ll 9 0876 • WEST: Ut Ai>S4l4> 22. Cllil.. 8801 E. W41I 
il.. 1838 El Cairino R44I. OXIom 7 1820 • SOUTHWEST: 


silicon technology, application-oriented 
to today's performance and miniature 
packaging requirements. The 2N1708 
complements the other RCA silicon 
planar switching transistor types : USA 
2N706, 2N706, 2N706-A, 2N708, 
2N696, and 2N697. 

Check the data on these outstanding 
RCA types. For information on RCA 
computer transistors and multiple 
switching diodes, call your RCA Field 
Representative. All these types ai-e im- 
mediately available in quantity. For 
further technical information, write to 
RCA Semiconductor and Materials Di- 
vision, Commercial Engineering, Sec- 
tion K-1I2-NN-3, Somerville, K. J, 

.EAST: N4wlik. N. J.. 744 8roM ST., HJmOoldT 5.3900 • (Cim. 

4 *Hllte«I 4-7200 • SOUTHEAST: 


7. r4sa«, 7908 Cai044ler Freawsy. FLaatwooO 7-8187 • 
ftOaral 7.8500. 


nST COKDITIONS 


Available Through 
Your RCA Distributor 


1 'I'he Most Trusted Name in Electronics 

/ RADIO CORPORATION OF AMERICA 




SAFER JET LANDINGS 

Proven safer traction. . . proven safer impact reliability 



WORIO'S (UTEtT "lUNWir' tor xIvincBd tHlIOi ol 



If they're Goodyear tires, they’re 
engineered to withstand higher 
loads and hotter temperatures for 
longer periods, to give the best 
over-all performance time after 
time. Whether the challenge is a 
225-mph-takeoff requirement, or 
an extended taxi run under load, 
or the abusive high impact of a 
Navy carrier landing, Goodyear 
tires deliver performance beyond 
requirements. And the extra mar- 
gin of reliability they provide in 
high-speed service, plus their 
longer tread and carcass life, is 
the plus value Goodyear tires 
deliver. 


Five major reasons account for 
Goodyear's commanding position 
in aircraft tires: 

1. Continuous rib treads truly 
engineered to deliver the ideal life 
and stopping-power combination 
under both wet and dry runway 
conditions. 

2. Tread design provides a "built- 
in” obvious and proven reliable 
wear indicator. When any portion 
of the groove disappears, tire 
change is indicated. 

3. Most advanced research, de- 
velopment, testing and quality 
control facilities in the world. 


4. Unrivaled record of perform- 
ance on all types of high-speed 
commercial and military planes. 

5. Largest staff of expert avia- 
tion tire consultants, available for 
on-the-spot service everywhere. 
Today Goodyear is fully capable 
of meeting all requirements for 
high-speed aircraft tires— for the 


jet aircraft fiyingnow and tomor- 
row. Call your nearest Goodyear 
field office for complete details. Or 
write on company letterhead to 
The Goodyear Tire & Rubber 
Company, Aviation Products 
Division, Dept. K-1715, Akron 16, 
Ohio. Remember — lots of good 
things come from Goodyear. 


good/^ear 



PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 

As a department of Fairchild's Defense Products Division. Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 
Rapid go-no-go electronic test equipment also has been designed and produced for operational 
check-out of missile, drone and aircraft systems. 

Whatever the environment or the requirement— the 
Du Mont Department offers over 25 years of experi- 
ence as the pioneer in military electronics. For in- 
jormalion or specificalions. u rile ihe Marketing 
Manager, Du Mont Military Electronics Depart- 
ment, Dejense Products Division, 750 Bloomfield 
Aycniic, CUIton, New Jersey. 



DEFENSE PRODUCTS DIVISION 




blades will be filled at the factory with compressed air. Mounted on each blade— a gauge that keeps track 
of the blade’s structural integrity round the clock by signaling any drop in air pressure, A glance at the 
pressure gauges tells you more about blade condition than you used to learn from two painstaking hours 
of conventional inspection. This new system, available on all new Sikorsky blades, can also be Installed 
on Sikorsky blades now in use. For full information, write or call Sikorsky. SikOTSky AlrCrsft 
Division of UNITED AIRCRAFT CORPORATION, Stratford, Connecticut 


revolutionary^ 

builMn rotor H 
blade inspector 

Opens the way to unlimited blade life... cuts 
2-hour blade inspection to a mere 20seconds 




when you need POWER IN THE AIR 

DEPEND ON 
RELIABLE 

INICflDI NICKEL CADMIUM 

RECHARGEABLE BATTERIES 



i 

iK- 



RELIABILITY OF 
PERFORMANCE IN 
ROCKET, MISSILE AND 
AIRCRAFT CONTROL, 
GUIDANCE, TELEMETERING, 
EMERGENCY LIGHTING, 
ALARMS, SIGNAL EQUIPMENT 



NICAD, the foremost nickel cadmium alkaline storage batteries 
in service today, are widely used by power plants, utilities, 
hospitals, airports and industry. Under estreme conditions 

efficiently. The all-steel construction— virtually indestructihle- 
and non-corrosive electrolyte give NICAD batteries a greater 
life expectancy than that of any other type of battery. 

All these features, coupled with exceptionally long shelf life 


Here is round-fhe-clock readiness for the most critical application. 
Get the full POWER story from NICAD. Write . . . 


GOUlD'HtliOHtL 



SITTERIES.INC 


NICAD BATTERY DIVISION 

GOULD-NATIONAL batteries, inc. 

E-1402 1st National Bank Bldg./ St. Paul 1, Minnesota 
i'ncboi Is a Uademaik ol Gould-Nalionsi eatteiies, Inc. 


LOW POWER 
SILICON 
OIGITAL 


ENVIRONMENTALLY PROVED ... AVAILABLE NOW! 

Delco Radio’s new silicon digital modules operate on less than 4 mw. of power 
per logic stage. They are rugged enough to withstand excreine environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 
less than 1 2 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 
can be assembled, such as shift registers, adders, binary counters, decimal counters 

MODULES and timing devices. A range of applications — from small scale switching circuits !■ 


large computers c 


1 be satisfied with these modules. Environment.illy proved t 
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Plexiglas 


. . . aviation’s standard transparent plastic 



On Iht North Ammean ASJ Vigilante, neie Naeg alt-icealher attack aircraft with speed in the Maeh t range, Plexiglas 55 aerglie 
plastic is used for the cursed uindshield and pilot's canopg. 


WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS® 


ROHIVI 

H/sfAS 


i., U’al Hill. I 


KNOW YOUR ALLOY STEELS . . . 

This is one of a series of odTertisenients de>iiins 'C’th 
basic fads about alloy sleets. Thounh otneh of the inform 

uiauy in this firlii, inriudine :nen of brood ecperieure nho 
wnyfiud it useful to res'iewfundameHUtls from lime tolioie. 


Cold-Pinishing of Alloy Steels : 
The Effect of Cold-Drawing 


Ttic rold-HrawiiiK of allo\' bars was dis- 
cusspil in KCiK-ral in the atlverliscniciit 
prior to tliis one. Here, we explain the 
cITccl of eoUI-drawiiif!. 

Diiring the rolcl-ilrawiiiK proeess, ecr- 
tain ehiinKes take place both in the steel 
struelure and in incehani«il pro|K'ilies. 
There is a slii;ht inerease in tensile 
BtrenKlh, eoniparcd with a subslaniial 
inerease in yield pninl, and a deereaw in 
ductility. These i>ropertics make possible 
the production of small parts which re- 
quire the greater streiiKtli necessary for 
certain automatic-machine fonning 0|iera- 
tioiis, and a machine finish su|>crior to 
hot-rolied material. Naturally, the Iteno- 
final cfTecls of alloy steels are attained 
in the subsequent heat-treatment of parts. 

Cold-drawing results in bars free from 
scale, accurate to sh.qx;. and within < lose 
tolerances. These bars are ideal for auto- 
matic machining, .sim'o the elimination of 
scale is conducive to long tool life, and 
the ac-i-uracy of slia|X.' ami clo.se tolerances 
(termit the bars to )>ass freely through 
the feed mechanism of the ‘'automatic.” 
Moreover, the eold-dr.iwa finish and 
tolerances may be siieli that machining 
can he eliminatcrl in some areas of the 
fiiiisheil part, h'or examjile, nuts and holts, 
pnaiuced from hexagon idloy bars, re(|uiro 
no machining on the hexagon sections. 

Continuous roller hearths and car-bot- 
tom furnaces of both standard and con- 


trnlletl-atmosphcrc types are used for 
siX'cial treatment of alloy bars before 
cokl-ilrawing. Thermal slri-s.s-relievingcan 
be used tr) rediiit^ residual stresses in the 
steel causiil by the cold-drawing proce.ss. 
which alters the mechanical properties, 
depeiiiiing upon the temperature used. 

If Viiu would like more s|vcilic details 
alaint the rhemic.d composition or me- 
chanical properties of ci>ld-drawn alloy 
bans, anti the results that you can expect, 
by all means txmsiill our leehnietil staff. 
Bellilehenl melallurgisls will gladly hel|i 
you work out any ])roblein, without cost 

In the next ativertisement in this scries, 
we win tlisetiss the turning and griiitling 
of alloy steel bars. 

keineinlier that Bethlehem prtxliices a 
com)iiele range of eoid-tirawn alloy steel 
burs in rouiuls, hexagons, stpiares, or 
flats, in standanl, txld, deeimal or metric 
sizes, as well as special sections. We idso 
make the full range of hot-roiled AI.SI 
sCaiuiard alloy steels, special -analysis 
steel.s. tool steels, and all hot-rolled 
carbon grades. 


This series of alloy steel advertise- 
ments is iiotv available as a compact 
booklet. "Quick Facts about Alloy 
Steels." If yon would Hkeafreecopy, 
please address your request to Pubti- 
catious Department, Bethlehem Steel 
Company. Belhlehem, Pa. 



. , . Vorsotnuy 


BETH1.I-Hli.\l STEtCI. CO.Ml'.VNY, Bt- THI.EHEM, PA. 


BETHLEHEM STEEL 



WHAT’S SO HOT ABOUT THIS 3 LB. THRUST? 


It is a plasma jet, formed at more than 1 8,000°F., and 
accelerated in a magnetic field to triple its specific 
impulse- It is being developed in Northrop's Space 
Propulsion Laboratory as a propulsion system for 
maneuverable sateiloid vehicles and spaceships. Its 
measured 3-pound thrust and high efficiency make 
it a leading candidate for the first true space drive. 

In space, where gravity and friction are forgotten 
and acceleration time is relatively long, low-thrust, 
high-impulse engines like this offer a much more 
promising approach to space travel than most other 


types of propulsion. By looking at this theoretical 
problem from a solid, engineering point of view, 
Northrop bids fair to revolutionize space propulsion. 

Northrop’s approach to magnetogasdynamics is 
reflected in almost every phase of space technology. 
Wherever men, machines and space are coming 
together, Northrop techniques and experience are 
helping to find solid, practical answers, 

NORTHROP 



AUXILIiARY 

POWER SUPPLY 


Direct conversion of heat to electricity offers the solution 
to the problems of auxiliary power In space. 

New techniques of space charge neutralization are being 
developed at Ford Instrument Company under U.S. Air Force, 
U.S. Navy and company sponsored studies. This work offers 
the opportunity to obtain slgnlticant power densities with 
wide spaced plasma power diodes at cathode temperatures 
around 1200°C. Application studies currently being under- 
taken involve chemical, solar and nuclear heat sources.i.o 


' FORD USi^TRUMENT CO. 
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■ Yesterday, the Grand Central Rocket Company 
was a partially-owned subsidiary of Lockheed. Now 
GCR is wholly owned, and it has a new name: 

LOCKHEED PROPULSION COMPANY 

■ The scientists of this new Lockheed company 
are among the most talented in the free world. 
Their facilities are modern and advanced -and 
getting more so every i day. ■ You’ll be hearing 
much more about this 4 growing Space Age force. 
I Lockheed Propulsion W Company, Redlands, Calif 



E D I TORIAL 


Salute to the X-15 


Tlic joint US.\F-Nav'-NASA research program n itli three 
N’trrth American X-lr aircraft lias reached a signiOcant mile- 
stone. with performances of Mach 6.04 (4.0OS mpli.l and 
;i".000 ft. altitude that fiilBllcd its original design require- 
ments established by the National Adiisors Committee for 
.Aeronautics’ aerodynamics committee in 1054. .Although 
these requirements of Mach 6 and "sci eral hundred thousand 
feet altitude" base alrcadv been surpassed hv US.AF Test 
Pilot Maj. Bob W'liite, there is still appreciable stretcli left 
in the X-H's ultimate perfonnance (see p. S’l. The basic 
research fall-out from this pmgram will continue svcll into 
196L with detailed exploration of the areas already staked 
out b\- incremental performance inaeases to their present 
peaks. 

To date, the X-ls flight research program has been the 
most successful in the history of this scries of research air- 
craft that began with the Bell X-1. It seems certain that 
the X-15 program will produce a greater amount of useful 
data than all Other presious research aircraft programs com- 
liincd. It has certainis' given the United States a command- 
ing lead in niauncd vehicle teclinologv in the |)revimisly 
unesplorcd frontier between Mach 2 and Mach 6. and in 
the extreme ranges of altitude beyond the main atmospheric 
envelope of the earth. The X-15 prngr.mi has prov ed beyond 
question the necessity of hav ing a man aboard space vehicles 
of the future. Some 24 of the 45 powered X-1 5 flights would 
not have completed the specified mission-in at least 10 cases 
v.ith complete destruction of the vehicle without the abilitv 
of the pilot aboard to Imiidlc the system malfunctions, pro- 
vide intelligence or switch his mode of operation. 

Tliis program has provided a vital foimdahrm of kunwl- 
edge in controlled rc-entrv- from outside the atuiosplKTC. 
and in precise pilot control of large rockets during the brief 
(some "0 sec. 1 but critical initial powered phase of tlie X-1 5 
flights. Other gaps these flights have filled include intense 
aenidvnamic hc.itmg up to I.200F. reaction control systems 
and human factors in the hostile environment of extreme 
altitude. The research f-.ill-oiit from this X-15 |)rograni will 
extend over a wide area from supersonic airliners to the 
Aptillo lunar exploration space vehicle and military space 

The origin, development and inanageincnt of tlie X-15 
jirogr.im is also a shining demonstration of how significant 
technical progress can be achieved by the .American system 
in minimum time, with tliv whole-hearted cooijcration and 
support of a wide vatiefs' of governmental and industrial 
organizations. Fmm its inception it was a truly joint 
]irogram, drawing on tlie best technical brains, industrial 
rosmirces and pilot capabilities this countiy had to offer. 
Tlicsc resources were backed bv the management courage 
in US.AF-NASA and the Navv to push firmlv into the un- 
known vvhctc the odds for success are never great, and to 
support the program rcsolutclv Ihniiigliout its development 
lieriod. Unfortunately, this may be the last such program to 
follow this successful pattern if the sad case of the Dyna- 
Soar. studied and rc-oriented almost to death, is any portent 
of the future. How the research gap between the end of the 
X-1 5 program and the beginning of the Apollo program will 
lie closed in time to be effective is one of tlie most critical 
|)rohlcms facing the nation’s technical managers today. 

In this limited space, it is impossible to credit all of the 
org<inizations and individuals who contributed to the out- 
standing success of the X-15 program. But there aR' some 
who merit special mention. The names of the principal X-1 5 
pilots— Nortli American's Scott Crossficld. USAK's Boh 
White and NASA’s foe Walker— are now extremely well 
known and thev have won the Hannon International Avia- 


tors Trophy for their efforts. Crossficld also contributed 
pilot-engineering input from his Mach 2 experience in the 
Douglas Skv rocket to the X-1 5 development phase. 

Certainlv Harrison Storms, of Norlli American, and AA'alt 
Williams of NASA have played as large a role as anybody 
in the X-15 prc^ni from its verv- inception. Storms’ role 
extended from the years when lie served on the N.ACA 
aerodynamics committee lliiit created the requirement, 
through the design phase anrl flight test program. He not 
onlv headed the group that designed the X-l 5, but made 
manv personal contributions to its unique configuration, 
including tlie lateral tunnels along tlic fuselage and the 
controversial empennage. Among his principal assistants 
were Charles Fcltz, X-I5 project engineer, and John Gibb, 
who designed the fuel svsteni-onc of the most critical 
installations in the X-1 5. iDn the propulsion side. Reaction 
Afotors' Project Engineer Boh Seamans headed the design 
and development of the XLRhQ rocket engine that powered 
the rccord-brenking X-1 5 performances. 

In the conceptual stage which stretches back to I951. the 
late Bob Woods, vice president of Bell .Aircraft Corp. and 
designer of the X-1, X-2 and X-5; the irrepressible lolm 
Stack. W'alt W'illianis and Ilartlcv Soule of NASA, and 
Bailey Oswald of Douglas plavcd strong roles. After Bob 
AA'ood’s presentation to the N.AC.A aerodynamics com- 
mittee in 1952 outlining the need for a Much 6 research 
aircraft-at a time when Mach 1.7 was tlic fastest man had 
flowm-it was tlic quiet and often uniipprcciatcd persistence 
of Dr. Hugh L. Drvden. then director of NACA. that sup- 
ported his laboratory researchers at Laiiglcy and Ames in 
a special two-year rcscarcb pmgram. This program was 
aimed at laying tlic tcclinic.il fmindatirm that made design 
of tlic X-1 5 feasible wlieii tlie decision to proceed was made 
in the fall of 1954. US.AF's svstciTi project officers. Maj. 
K’it Murrav- and Capt. Chester NicCiillough. were key men 
in the military's technical management and funding of tlic 
program. 

In the operational phase A5’alt Williams, who headed 
the NAS, A high speed flight rcscarcli center at Edwards 
until being drafted to the Mcrcmy project, and Paul Biklc. 
who succeeded him at a critical phase in the X-1 5 program, 
deserve .special credit, as do the North American test engi- 
neer! George Mellinger. Rnv Fatren. Quentin Harvcv' and 
Blake St-aiib. Unsung heroes of the flight test program were 
the B-52 mother plane pilots, Capt. Charles Bock and 
Capt. Jack Alavic. Otlicr pilots wlio liavc flown the X-1 5 
include Lt. Celt. Forrest Peterson. Neil Armstrong and 
lack McKay of NAS.A and Capt. Bull Riishworth of OSAF. 

Among the industry contributions supporting North 
American were Reaction Motors division of Thiokol, de- 
velopers of the XLR99 rocket; Northrop for its Q-bal! nose: 
Bell .Aerospace Svstems for its control rockets; Nfiimeai»lis- 
Honevxvcll, Lear and Speny for their contrihuHons to tlic 
control svstcin; International Nickel Co. for its Inconel X 
used for the heat-resistant stmeture and more tlian 250 
other firms whose contributions filled out this successful 
pattern. 

The X-1 5 program has alreadv earned a shining ^ot in 
the technical history of Our times. Its research fall-out 
will repay many, many times the origmal investment of 
file taxpayer’s dollar in this program. 

In light of the many management wrangles and uncertain 
patterns developing in current research programs aimed 
a1 pushing still farther into the unknown, it might be a good 
idea to re-study the technical managerial pattern of the 
X-1 5 program and apply its lessons to the future. 

—Robert Holz 



RECONrM.\ISSA]SrCE-IN-BEING 

BLINDS THE ALLIES AT 


The Japanese . 
were they? This \ 
dilemma throughout the remarkable tifly-live day cam- 
paign which saw the invading Japanese forces knife 
their way through the Malayan Peninsula and into the 
"impregnable” fortress of Singapore. 

Obviously, the jungle terrain compounded the con- 
fusion. Although the British had twice as many men. 
twice as many tanks and trucks, they had virtually no 
aerial reconnaissance capability to provide tactical in- 
formation for battlefield commanders. 

Conversely. Japanese "Dinahs" had llown aerial re- 
connaissance before hostilities began and were invaluable 
in locating existing military airdromes and determining 
terrain details for subsequent action. Blinded by lack of 
reconnai.ssance, defending forces always believed the 
attacking Japanese far greater in .strength than they were. 


reconnaissance? It's difficult to say. Still, a stronger 
aerial reconnaissance capability could have provided 
information that would have molded a puzzled defense 
into a wiser, more formidable foe . . - would have trans- 
formed a fifty-five day lightning thrust into a far more 
costly stalemate operation for the Japanese. 

Today, CAI’s SDecially in reconnaissance is helping shape history 
to the advantage of the Free World. Typicai of CAI contributions Is 
itegrated Reconnaissance Inteliigence System, Known as 

esingandlheabi" — 

, I, any altitude, da 
I and available now. 
at CAI’s Full Circle Capability wi 
!. Sight for Flight, • Engineers, i 
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land llilK, Calif. Mr. Kiinrel is president 
of Solar .Aircraft Co. 

tor of operations. Consolidated Svstems 
Corp., Monrovia. Calif. 

Fred Bcnningcr, a director of The Flvin| 
Tiger Line. Mr. Bcnningcr is the compa'ni's 
lice prcsidcnt-treaoircf, 

Benjamin F. Biimdrccl, Jr., president. .Air 
Carrier Service Corp., Washington, D. C.. 
a siibsidiars of Dinaleetroii Corp. 

H. Lewis Behiman. Jr., board chairman, 
and Ted Knpaezel, presid 
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Belli 


Santa Monica 


r FIcctronics Cnrp . 
Also: Richard Uvine, 


|iiicCT:ngf Glen Inslo. factorv inaiia|er. 

Peerv R, Roehm, a'dircctorl The Barden 
Corp., Danbur>, Conn. Alt. Roehm is cic 
ccmtrvc vice president of the companv. 
Robctl S. Grant, vice presidcnt-customci 
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log. Liqnidometcr Corp., Long Island Citv 
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Baldwin, of Honevwcll Controls, Ltd., hon- 
orary K'crctaiy; H'. D. Cameron, Canadian 
Pacific Air Lines, honorary treasurer. 

A Dempsey, general manager of Irish 
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chairman of the Senate .Asiation Subcom- 
mlltee. will receive the National .Aeronautic 
As-sn.’s 1961 Wright Memorial Trophv at 
the Aero Club of W'ashington's animal 
Wright Day Dinner. Dec. 18. 

W, letome Kane, manager of cxporl 
sales for the Tianspoil Division of The Boe- 
ing Co., I 


Export Conn 


if the 


;s Assn, for 1962. Joseph M, Ban. presi- 
It of United Aircraft International. Inc., 
> named honorary chairman of the Com- 
ttce, and T. Norman Labosh, Washing- 


INDUSTRY OBSERVER 

► Fmpha.sis is being placed on surveillance, maintenance and rescue tasks 
for the Dvna-Soar boost glider in the current Defense Department review. 
A'cliicle is no longer being pushed as a potential offensive weapon system- 
Present design has 75 cu. ft. belly volume for installation of about 1.000 
lb. of payload. 

► Contract for an off-the-sliclf configuration of Navy’s ASH (assault siip]X)rt 
helicopter) is expected soon, possibly next week. Prc^iam calls for |)urcliasc 
of about 500 machines at a fixed price over the next four to five years. 
Specifications will call for a fivc-placc Iiciicoptet with a 450-cshp. turbine 
engine, 

► Based on compatibility tests made in the U. S„ Brit.iin’s Royal .Air Force 
is studving the possibilitv of making a major modification to the wing 
design of the A'mcan bomber if a decision is made to fit the ;iircraft with 
four USAF-Douglas Skybolt ait-launclicd ballistic missiles- Current plans 
call for only two missiles to be carried. 

► Growth versions of the Ait Force Spur (space power unit reactor) may be 
developed by adopting a modular concqit in which basic components would 
be duplicated to provide two or mote complete power loops. Duplication 
probably would not include the reactor, whicli would be a new, larger design. 
Modular Spur would be less vmlncrable to meteoroid strikes because a single 
strike would damage only a part of the system, allowing tlic over-all system 
to contimic to operate at a reduced power level. 

► General Electric is conducting researcb and development for Air Force 
on a radio guidance svstem that could be used on a Dyna-Soar glider booster 
for Step 1 (stihorbital) flights. 

► Radiative properties of rocket plumes of various propellant combinations 
nil] be analyzed by North American Aviation’s Roekotdyne Division for 
Air Force. AVoik will encompass a wide spectral range at simulated altitudes 
up to 100.000 ft. 

► Ford’s .Acromitronic Division is developing an intercontinental ballistic 
missile decov injection svstem as a follovv-on to earlier decoy design and 
fabrication contracts from Air Force. 

► Administration of a Battellc Memorial Institute study of environmental 
effects, including nuclear radiation, on solid propellant storage systems will 
be haiisfencd soon from NASA's Marshall Space Flight Center to fet Pro- 
pulsion Laboratory. 

► Development of a mobile Minuteman may be approved just after the first 
of next year. Meanwhile, the program lias been under limited development 
vvitli no approval for an operational system. 

► First flight of the Dassault Mirage III-V Balzac VTOL fighter is planned 
for next year. Balzac, tlic main French entry in the NATO VTOL compe- 
tition, is a Mirage III retrofitted with eight Rolls-Royce RB-108 vertical 
lift turbojets and one Bristol Orplieus III turbojet for forward flight. French 
government is financing the single prototype, with the work being done by 
Dassault and Sud Aviation. 

► North American Aviation’s Space and Information Systems Division is 
locating by analytical method satellite debris and satellites that have quit 
transmitting and then is vcrifving identitv optically as part of an Air Force 
program to identify all artificial objects now in space near the earth. As of 
Nov. 7, there were 113 objects in such orbits, and only 10 were transmitting. 

► Work on some 1,500 mi. of submifacc cable installation for the USAF 
Minuteman missile Wing III at Minot. N.D.. is scheduled to begin next 
June and will require approximately a year and a half to complete. 
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SILIOOUIGY 


Stucffes //I S//icones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


Turn on the heat- 

Silicone-based coatings can take it! 


If you 'vere to list the outstamling char* 
actcristics of silicone resins, chances are 
l!iat"heat resistance" «oulil rate near tlie 
t.ip. 

Paint mainifacturers vslio fonmilate 
liigh-temperature coatings have long 
been aware of this im|>oitanl pro|jei 1 y 
and are turning more and more to sili- 
cone resins as a base for tlicir products. 
Tliese range all the svuy from high-tem- 
pei atuic enamels for electrical appliances 
to special paints used on rockets and 
missiles, fet aircraft eiigiiie.s, and otlicr 
advanced space s'ehicles. 

In many cases, the choice in silicone 
resins inevitably leads to one made by 
Uxiox C.sHBinE. not only becaitse of theii 
nnniatched reliahilitv and uniformity, 
but because each has been scienlificaU)’ 
designed to meet a specific paint require- 


LOW-TEMPERATURE CURE 

Take UxiON Carbide R-630, for instance, 
a new Ir.W -temperature curing resin 
vhich has been uidely adopted by the 
paint indiistiv as a base for appliance 
finishes and for paints on engines, motors, 
generators .uid other high-lemperatiire 
electrical e<)uipment. Enamels based on 
R-(530 are free from many of the handling 
problems inherent in the use of other sili- 
cone varnishes an<I mav l)c ajiplied over 
anv metallic surface bv spraying, flosv 
coating, brushing, or dipping. Lighter in 
weight, more flexible and less expensive 
than cemmic coatings, it t-an be blended 
with acrylic enamels to give them im- 
proved thcrm.il stabilitv anti resistance to 
weatliering. 

The color range is virtually limitless, 
and high-tcm]rcratnre enamels bilsed on 
R-630 have outstanding durability, sail 
spray resistance and water-repellencv. In 
addition, paints based on K-630 can be 
packaged in aerosol sprajs for consumer 
use on home ovens, stoves and radiators. 



Silicnne hose aluminom paint, which provides 
surface protection up to 1700 deg. F,, is 

of North .American .Aviation. Ttie iKiiol. hiimvn 
as Cl “Extra Iligli," is made by Orem Indus* 
trial Co., Cievt'Umd, O., .and is tiased on silicone 


with manv organic resins ns x'ehicles fui* 
aluminum paints. With oidy 7 to 1 1 per 
cent by weight of resin needed in the 
formulation, aluminnm |snints of this tvpe 
give outstanding protection in the 500- 
1200 deg. F. range and still retain their 
silvery appearance under these high- 
temperaturc conditions. 

Applied by brush or spi'ay, such paints 
are u.sed as protective coatings for air- 
craft engines and exh.nisl stacks, truck 
and engine manifolds and imilllers, fur- 
naces, os ens, stove and heater doors, and 
metal .smoke stacks. Heat and flame- 
resistant [irotective clothing can also he 
faliricated from asbestos cloth coated 
with aluminum paints based on R-64 
organic blends. 

MAXIMUM THERMAL STABILITY 


enamels, it provides the ultimate in ther- 
mal stability and offers far greater heal, 
weather and corrosion resistance than 
organic paints. Typical applications are 
in paints for ovens, incinerators, high- 
temperalurc electricii! a|)plianccs. lamp 
shields and reflectors, smoke stacks, pip- 
ing, engines, motors, generators and high- 
temperature processing etpiipment such 
as are found in many chemical and 
metalhirgic-al industries. 

R-6I1 based paints can also be pack- 
aged in aerosol sprays for consumer use 
on tiome ovens, stoves and radiators. 

LASTING QUALITY 

Silicone-based coatings mean savings be- 
cause they provide protection for longer 
periods of time. If you have a coaling 
performance problem, look to Unio.v 
Carbide Silicones for yoiir answer. Your 
Silicones Man is at your service. Behind 
him is not only his know-how, but tlie 
vast experience and re.search of Union 
Carbide Corporation in virtually every 
field of industry. For information and 
help, fill in the attached coupon and mail 
it today. 



SILICONES 


Silicones Division 

Dept. 30*20 Tbamson Avenue, 

Long Island City 1, N. V. 


Im Cauada: Union Carbide Canada Ltd., 
Baketite Division, Tomnlo 12. 


LOW-COST ALUMINUM PAINTS 

To combine economy with jjerformance, 
many large-scale users of paints are 
adopting UxlOK Carbide R-64,a silicone 
resin which can be cold-blondod easily 


If factors of heat, weather and corrosion 
con.xtitiitf a major problem for you, take 
a look at still another Union Cxbbide 
product, R-611. Developed specifically 
as a resin vehicle for metallic and non- 
metallic pigmented high-temperature 
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Presidential Prestige 


‘Acrobatic Team’ 


FABMIDS Review 


Northeast Finances 


Washington Roundup 

White House intervention in airline labor disputes has become the major goal 
of both labor and management factions, with each side seeking the psxchological 
advantage lli.it findings by a presidential commi.ssion carri-. Recent creation of cnicr- 
geno hoards to inert threatened pilot walkouts at Trans World Airlines and Pan 
Anicrican Xt'nrid Airwais is rcg.irdcel as a .successful tactical maneuver bi the .Air Line 
Pilots Assn, to enlist more support for its cniitr.ict demands. Management also hen- 
c-fils In avoiding a costh strike and gaining an op|)ortimit\ to pa-icnt its side to a 
third parti. Decisive factor in settling these ALFA issues and the pilot-is-cngincei 
cockpit dispute will he the I'cinsinger Commission report. Although its recommenda- 
tions ate not binding, the White House has had sufficient indication from both sides 
to beliese that a settlement will be readied in the near future that closely follows the 
commission's suggestions. 

One of the first Project Beacon report recommendations to conic under tire is the 
one sn^esting establishment of a iiesv Controlled A'isual Rides (CVR) categors' for 
pilots svithoiit instrument ratings. Critics claim this will impose an additional burden 
on tlie tnifiie controller hi requiting him to kce|) abreast of cunent weather condi- 
tions so he won't assign C\'R pilots to altitudes where they might encounter instru- 
ment conditions, cun hricfli'. 

U. S. is describing the four McDonnell RF-lOl reconnaissance aircraft that have 
been flving from Saigon’s international airport since Oct. 22 as "an acrobatic team. 
The LL S. tmbassi in Siiigou said tlicv came there for celebration of South \'ictnam s 
National Dav Oct. 26, which was canceled, and stayed “to log some filing time.” 
Saigon sources sav thei arc flying photo tccoii missions over Vietnam, Laos and Cam- 
bodia. Meamvliile. Douglas C-12-f Clobcmnsters have been delivering cargoes of small 
atm.s. vcliicles. electronic equipinent and armed “all-purpose'' hclicoptets. The South 
Vietnamese air force is now fil ing four Douglas B-26 bombers where before it had only 
transports and Douglas AD-6 attack bombers. 

logistics Management Institute, publicly heralded as a new reseatch o^anization 
for improving Defense Department ptocurenient policies, also is being counted on to 
stav ahead of congressional comniittcc and General Accounting Office investigatots 
bi- spotting am- irrcgiilaritics first so tlicy can be corrected before tlicy become cele- 
brated causes. 

Annv's Field Amiv Ballistic Missile Defense System (FABMIDS) ptogtain is 
under review by Dr. Harold Brown, director of defense research and engineering, fol- 
lowing completion of Phase I studies by five contractors. Army Is undecided whether 
to proceed with tlic heavier, more sopliisticated system proposed by General Electric 
Of tlic less complex system proposed by four other contractors. If the lighter system 
is adopted. Ravtiicon is considered the most likely winner of tlic Phase II deielopment 
contract. 

The flood of criticism of the ntimbct, frequency and length of technical society 
meetings and the practice of scheduling as many as six sessions at once is having an 
effect on at least one organization. From now on the Anicrican Rocket Society will 
limit its senti-annua) meeting to a single theme and will schedule one session at a time, 
witii a recognized cx|>crt in a particular field delivering an over-all paper and other 
contributors dcli'criiig shorter ones. ARS is cicn trying to make sure tire audiioriiiiri 
scats ate comfottablc enough to keep listeners tlicre througli the whole meeting. Until 
now. the semi-annual meeting lias been a smaller version of the annual meeting, coi-cring 
a whole range of disci))1ines. Tlie 1962 session, sclicdulcd for Cleveland next June, will 
deal only with lunar exploration. 

Northeast Airlines’ finaiiciat plight (see p. 39) has recalled Civil Aeronautics Board 
Cliairraan Alan Boyd's answer to a question after liis recent speech on fares and mergers 
(,AW Nov. 6, p. 37). He said the Board would haie great reluctance to sec a carrier 
go into tcceiversliip— a term he used as more accurate tlian hankniptcy. Boyd said his 
speech, wliich proposed an ideal of two carriers to a route and specified the need for 
capital strength to support airline operations, was not necessarily directed at the North- 
east situation. Tlic IHorida market, he said, is an cxception-a market large enough to 
support more than two carriers. 

Dt. Dale Smith, a fonnei Ait Force veterinarian and one of the first military officers 
to be assigned to National Aeronautics and Space Administration, will become deputy 
director of NASA's Life Sciences Laboratory at Ames Research Center on Dee. 1. He 
resigned from USAF early tliis icar to become a permanent NASA employe. 

Chairman John E. Moss of the House Government Infomialion Subcommittee, 
decrying the use of gobbledvgook in government, said that to a bureaucrat flic word 
"DroEtain" means “am assignment tliat requires more than one telephone cal! to settle.’’ 

— W'ashington Staff 
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Defense to Emphasize Incentive Contracts 


Civilian chiefs ready to insist on reMard-or-penaltv 
approach to cut costs, improve quality of weapons. 

By George C. \\'ikon 

Washington— Defense Dc|3artinent has nioscd bcroncl the general study 
stage and is now reads- to write a wide variety of incentive-penalty eontracts 
u’ith industrs- in tire belief that thev will eut costs and improrc the quality of 
weapon sv-stems. 

This decision will rcrolutionize traditional defense-industry relationships 
at the bargaiiring table by shifting the enrphasis from initial cost estimates 
to means for measuring and rewarding the contractor's pcrfonnancc. This new 
enrphasis also is certairr to proirrpt industry to |>ror ide better t|uality control. 


Industry- itself lias participated in De- 
fense studies of inceirtirc contracts, and 
although there arc minrcrmis problems 
to solve, industry appears willing to tn 
the incentir e approach. Less certairr is 
how Congress will a-act to wider use of 
these eoirtr.icts and whether the renego- 
tiatioir board will a-fraiii from taking 
away the bigger profits. 

The House Armed Sersices Coiiimit- 
teo loirg has beeit wary of the iiicentirc 
contracts that Defense Department has 
tried so far. .\ committee staff iircmbcr 
svho investigated this tr-pe of coirtr.ict 
in 1959 said last week; "Tin not sariiig 
incentire contracts are not «-orknblc- 
liut so far they have mit worked." The 
House Armed Sen ict Special imestiga- 
tions Subcoirririittee is expected to in- 
restigate some of the new incentire 
coirtracts after they arc iregotiated. 

Tliomas D. Morris, assistant secretary 
of defeirse for installations aird logistics, 
told Aviaiiox Wi.i.x that Congress' 
skepticism about iuceiitis*e coirtract.s in 
the |)ast will not deter efforts to broaden 
(heir use. "Our clear objective'' is to 
desclup the case for incentire contracts 
and then "let the facts speak for tliciii- 
sclves." Nfnrris said. 

The Air 1-orec and \ar y will mor e 
faster than the .Anny in broadening the 
use of incentire contracts, primarily be- 
c-ause Ihcr- hare had more experience 
with this type. But Paul R. Ignatius, 
assistant secretary of the .-Armr for in- 


Alternate LOH Engine 

\A'ashingtoii— .\iim pbiis to request 
pro|H)sals nest iiioiitli for an alteniate 
engine for its light nbscivatinii helicopter 
(LOH). .\llisuii T65 engine, developing 
about 250 cslip., is being used in the 15 
LOH vehicles non- being built for a two. 
ye-at test program. Bell. Hiller and 
Hughes arc building five each for tbc 
tests. Contractors at an .Army briefing 
last n-eck included .AiRcsratch. Boeing. 
Continental. Canadian Piatt & AA'Iiitncv, 
Lvcoming and .Allison. 


stallations and logistics, said this does 
not mean the Army rrill continue to shy 
arr-ay from incentire contracts. "It’s 
cither a good idea or it i.sn’t." he said. 
“Mr- orr-n personal view is tliat wc can 
and shoitid rviden the nsc nf perform- 
ance incentives.” 

Until now the Army had made little 
use of incentire type contracts. Igna- 
tius said this stemmed from the "sin- 
cere conr-ictioii'' of ptocurement officials 
that reimbursable and other types of 
contracts n-erc preferable. Norv. he 
said, those policies will be reappraised 
and the -Anny will make maximum use 
of finn fixed-price contracts in lieu of 
cosl-plus-fixed-fcc trpes as well as ex- 
ploring rr-jys to asc incentir e contracts. 

Joseph S. Iiiiiric. assistant secretary 
of the .Ait Force for materiel, said in- 
dustry had ' coin|>lained all these years" 
tliat it needed to make mote jirofit on 
Air l-’orce contracts, hut had yet to pro- 
pose a specific contract fonnula for 
accomplislilng this, cren tliiiugli it had 
been invited to do so. Tlie message for 
industry, he said, Is: "Gel rrith it." 

Imiric stressed tliat the challenge in 
rr-orking out a contract formula is "mar- 
rying iudustiy’s proposal (for proridiug 
more incentire) rvitli Air I'orcc's objec- 
tives of reliability and cost . . . We're 
got to bare more reliability." lie urged 
companies interested in .Air Force pio- 
jjosals to olfer their own formulas for 
putting more incentive into the enn- 

Siniilarly, A'icc .Adm. G. F. Bcaitlsler, 
chief of the Office of Naral Materiel, 
said Iris pmcna-meiit officers li.irc been 
told to be icce|)lire to industiy pro- 
posals for incentive contracts. .A recent 
directive over his name states tliat it 
is Nary policy "to siqsport the principle 
of higher profits for superior contr.ictui 
performance and lorver costs, pn.rieleel 
this )jrinci|slc requia's reduced rtrr-jids 
for poor perfoniiance .uid excessive 

It also said it is Narr policy "to en- 
courage increased use of firm fixed-price 


contracts, incentive contracts and other 
forrr-jrd pricing |)rucedures, and to dis- 
courage the use of cost-rcimbuiscmciil 
t'l>e contracts and other forms of rctro- 
actire pricing.” Incentive pror'isions, the 
directive said, mar be based on cost, 
pcrfonnancc, reliability, quality and dc- 
ii'cry of the product. 

Right norv, .Adiii. Beardsley said, flic 
Narv is trying to develop an incentire 
contract for "a big missile sr stem." TIic 
key problem, he said, is der ising rrar s 
of measuring pcrformantc. .A |)Ossibilitr , 
he said, is to measure pcrfomiance 
from Ihrce standpoints of equal rreight; 
cost, performance of tlic weapon and 
reliability of its svstems. 

Morris, who is overseeing tlic orct- 
bard of contracting policies of all tliree 
serr-ices, readily iiamits tliat measuring 
pcrfomianec is no easy task. But lie 
cites figures to explain why lie feels the 
Defense De|)artmcnt must tn- uerv con- 
tracting methods. 

Basically, the figures shorv that use 
of the cost-icimhiirsement contracts has 
doublet! betrveen Fiscal 1952 and l-'iscal 
1961, rvhilc the use of tlic fixed-|)rice 
contract has almost haired. Signifi- 
cantly-, the use of incentire contracts Iras 
remained almost the same in tlic 10- 
ytar |)criod. Morris and other top polier- 
makeis feel the cost-plus-fixed-rec con- 
tracts are uiidesiralilc because tbc con- 
tractor is paid rr itboul any regard to tbc 
quality of his rvork. Tliey hope to limit 
these contracts largely to research 
projects. 

The dollar raluc- of Defense Depait- 
mc-iit contracts was apportioned this 
rr-ay betrr een l■'isca] 1952 aiiel 1961 : 



French Consider C-130 

Washington— French Dcfcn.sc Minis- 
trv has started iiegotiatiuns with tlic U.S. 

Lockheed GI50 tianspocts. Defense 
Minister Piciie Mc.ssmen. who rvill visit 
W'ashington btcT Ibis month, said in 
National .Isscmblv debate that the 
FtciicIi arc interested in the C-150 to 

Objection to the purchase has been 
made bv the French airframe indiLStrv. 
blit U.S. sources indicate the objection 
has been overcome. 
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Hofla al Sikorsky 

Indrrstrial Division of the Teamsters 
union, supported with n personal ap|xiar- 
ance by its leader, Jaincs Ilnfla, is seek- 
ing to become bargaining agent for Si- 
korsky Aircraft's 5.000 hnnriy employes. 

National laibor Relations Board 
election Nov. 29 will determine whether 
the hourly employes want rcptcscntalinn 
by the Teamsters, by the Indepcndint 

llic Guild was organized after the 
United .Antii Workers union was de- 
certified as bargaining agent last year tnl- 
Inwing a protincted .strike. It sneccfiU-d 
in obtaining 307f- mcinbetshi|i of em- 
ployes requited to request an NLRB elec- 
tion. Op|inneiits nf flic Guild charge liiat 
it is a eomiraiiv union. 

Teamsters also hare shiirsn interest in 
iiinving into Luckheed-Marietta. and 
Hoffa invited kev cmploves to a meeting 
there last siinnucr. -[line Iravc been 
meetings since (AM' Aug. 21, p. 3-H. 


Subtracting the incciitii e-trpe con- 
Iriictr in hotli c.itegories. rlimvr that 
the pctccntiigc of fixcd-pricc contracts 
declined from 70.1 to -16.77; bc- 
trvec-n Fiscal 1952 .and 1961 rvliile cost- 
icimbursement types rose fnim 17.97r 
to 58.9% in the same period. Incentive 
ciiiitr.icts in hotli categories rose from 
12% to l-l.-FT Irctrveen Fiscal 1952 and 
1961. 

Philosophically. Morris is cemr-inced 
that wider use of incentive contracts rvill 
save monev and give Defense licticr 
products because "over the long run, a 
coinpanv’s incentir-c to cam more is 
tlic kerstonc of its effort to produce 
lictter products at lorver prices. W'heii 
its incentive is depre.sscd. the drive to 
achieve mote economical production is 
weakened and nltimatch- rve aR- the 

He favors a wider range of profits 
under existing incentive contracts as 
well as fuller use of them and rlcrclop- 
niont of new foniiulas. 

On cost-plus-inccntivc-fce contracts, 
he feds profits shmdd range all tlic 
rr-.ir tip to the 15% maximiun instead 
of the present range of from 4.5% to 
9%. On fixed-pricc-mccntivc contracts, 
lie feels tlic govcmincnt-indnstry- split 
on money saved should be increased 
from the usual 80-20% or 75-25% to 
as much a.s a 50-50 ratio. 

One idea— and Morris stresses it is 
still just an idea— for a new type of 
incentive contract is to let an inde- 
pendent hoard appraise the contractor's 
finished work and decide what the 
percentage of profit should be. This 
range, Morris said, could be from —5% 
to -Hl5%. 

Industry itself is study ing new ^-pes 
of incentive contracts. Tlic National 
Security- Industrial Assn, has appointed 
a committee to do this, comprised of 


S. AV. Cable, secretary of Camliic 
Fastener Ciirp., G. W. Trost, account- 
ing specialist for General Electric Co. 
and J. J. O'Neil of Cornell Aeronautical 
L.iboratory-. 

George F. Metcalf, a General Elec- 
tric regional vice president for M'ash- 
ingtem Defense actir-itics. studied in- 
centive contracts for the Aerospace In- 
dustries .Assn. He said an intensive 
aiiahsis of tlic incentive contracts CE 
had negotiated with the Air Force for 
space rc-entrr- r-eliicics indicatcrl that 
performance incentives “offers sonic 
real promise" in the rcscarcli and de- 
rekipinciit field. He s.iid GE feels 
such performance incentives promote 
efficiency rritliin industry-, cut costs and 
give Defense higher quality- rrt-a|)ons. 
Metcalf rr-as sclicdulcd to d-scuss the 
R-sults of his contract analy-sis with 
Defense Department officials last week. 

The decision to broaden the nsc of 
incentive contracts, Morris said, is the 
result of the Kennedv Administration's 
"new ti-.mi taking a fresh look." Some 
I’cntagon officials predict savings of up 
to S20n million a rear. 

Secretary- of Defense Robert S. Mc- 
Namara laiiuclied tlic Pentagon's ccon- 
omr- drive and i.s gir-ing it continuing 
attention. He told the National 
Scciiritv Industrial Assn, last June that 
both Defense and industry- "1111181 pay 
a good deal more attention to tbc re- 
lationsliips hctrs-ccii costs and benefits” 

.At the same- time. McNamara and 
other top Defense officials have pledged 
to revise and simplify- tlicir own prn- 
cednres in order to liclp .save money . 
For cxaiii|)k-. tlicr- hare promised to 
minimize the number of changes in 
a rr-capon once its development is 

Defense Department's recently- estab- 
lished Logistics Management Institute 
will analy-ze the Pentagon's hiiying 
practices and recommend improve- 
ments. One of its first studies was in 
procurement of aeronautical .spare parts. 
On the 'basis of LMFs recommenda- 
tions, Morris plans tn double the pet- 
centage of aeronautical spare parts pur- 
chased through competitive bidding— 
from 15% to i0%- 

Miirris said Defense spends about 
AI.2 billion on aeronautical spare parts 
each vear. .About 7,500 of the 500.000 
different line items purchased account 
for 70% to 75% of all the dollars 

S ent for these spares. Morris said 
efensc is studying whicli of tliesc 
7.500 items can be bought bv com- 

E etitirc bidding. The new policy for 
Living spare.s will be partially in op- 
eration by Jan. 1. he said. Another 
change rr-ill be to keep closer track of 
the supply of aeronautical spares so 
thev can be purcliased through com- 
petitive bidding, rather than reordered 
automatically- from the prer-ious sup- 


RL-10 Engine Passes 
Preliminary Testing 

Wasliington-Pratt & Whitney RL- 
10 lir drogen-fnclcd engine luis success- 
fully completed its preliminary- flight 
rating test in ii firt-day series of 20 
demonstration firings at tire firm's 
I-'lorida dcrelopincnt center in AA'cst 
Palm Be.icli. 

Success of tlic test indicates that the 
engine has overcome its serious derel- 
opmenS problems rrliich hare delayed 
the .Atlas-Ccntanr program a y-c-ar be- 
vond its original sclicdnic (.AW' Oct. 25. 
p. 22). .\ cluster of two RL-10 engines 
will pmr-ct llic Ceneral Dynamics/ 
.Astronautics Centaur stage, rvliicli is 
scheduled to be flight tested in January. 

•A cluster of six RL-IO engines also 
rvill make np the second stage of tlic 
Saturn C-1 configuration, and a live 
Iwo-stagc Saturn rvill be test flown in 
the fifth Saturn dcrelopincnt launch 
(AW Nov. 6. p. 50). 

Pratt & W'hitncr- and tire National 
Aeronautics and Space .Administration 
hare staiul.irdizcd the engine designa- 
tion as Rl.-lO. Prcr-ioHsly, it was called 
I.R-11 5. Tlic com|3any- said that during 
tlie test, the aiginc consistently pro- 
dua-<l its rated 1 5,000 lb. tl-irust. Theo- 

rcticallr-. tlic high energy hy-dtogen- 
oxrgcn propc-llant combination lias a 
.specific impulse approaching 400 sec. 

Pratt &■ W'hitiicr has delivered 12 en- 
gines for further testing to US.AF Sys- 
tems Coimn.md's Edwards Rocket Test 
Facilitr-, N-ASA's Lewis Research 
Center, General Dvniimics/ Astronautics 
and Douglas, n-hich will build the 
Saturn RL-10 .stage. 

During the development program, 
the engine n-as static fired mote than 
700 limes, rr-itli total firing time nf 
more than 60,000 sec. Current static 
firings average 70 each month at W'esl 
Palm Beach. 


Radioisotopic Fuel 

Radioisotopic fuel capsules containing 
small aiiiouiiCs of plntonniin 239 ate be. 
ing subjected to estreme heal at the 
Atomic F.nergy Commission’s Nevada 
test site in experiments to gather dat-a 
for the design of isotope power tinils 
which can surr-ivc launch p^ accidents, 
withstand impacts and burn up during 
tc-cnWr- of the atmosphere. Experiments 
will also dctemiine behavior of nuclear 
material which might be released in the 
atmosiiherc in the event of meltiog (AAV 
Ang. 7, p. 35). They ate being con- 
ducted by General Dsnaniics/Ft. AVorth 
under an Air Force contract. Tlie cap- 
sules were made by the Martin Co.'s 
Nuclear Division and loaded with plu- 
tonimn 239 pt the AEC’s Mound Lob- 
oratorv, Miaiiiisburg. Ohio. 
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Defense Assuming Right to License 
Communications Satellite Devices 


By Katherine )ohiiscn 

Washington— Defense Depiirtincnt— 
at the direction of the Write Ilonsc— 
is asstmiing tlic rigirt to license to |)ri- 
sate orgiini/iitioiis all dcselopments 
under prograins related to connnunica- 
tions siitellites, including the Army’s 
cotiiprelicnsi\c Advent program. 

A provision patterned after the patent 
provisions included in contracts of Na- 
tional Aeronautics and Space Adminis- 
tration, and specifically after the so- 
called “no rights" provision of the 
NASA contract with American Tele- 
phone &• Telegraph Co. for develop- 
ment of a communications .siitcllitc. 
will be included in all existing as well 
as future Dcfen.se Deisirtincnt contracts 
which, "with reasonable imagination," 
have a relation to coinmimications satel- 
I'tes, This includes boosters, and prob- 
ably propellants, although the demarca- 
tion line has not been finniy drawn. 

Amiv’s Signal Corps ala-ady is in- 
cluding the provision in two new Ad- 
vent contracts now being negotiated. 
Service contmeting officers last week 
leccivcd written instructions from the 
Office of the Scerctan- of Defcn.se on 
the inclusion of the pnivision in all 
existing and future contracts. Prime 
contractors will be required to include 
tlic provision in all subcontracts. 

The mam obicctivc of the move is to 
assure that if the Administration decides 
in favor of a private otganiisation to es- 
tablish. own and operate a worldwide 
cmmvicrcial s|)ace communications sys- 
tem. al! technological developments will 
be at its command. 

Tile new licensing provision w ill place 
the government in a positioiv to turn 
over all the technological know-how for 
use b) the new private organization. In 
his policy statement (AW July ?1. p. 
25). the Pasident said that "private 
ownership and operation of the U. S. 
ljurtion of the system is favored" pro- 
vided that numerous public interest re- 
quirements are met. 

The move is also being interpreted 
as a first and major step in bringing 
Defense Department's patent [xilicy. 
which grants industry exclusive com- 
mercial and foreign licensing rights, into 
line with those of NASA, .Atoiiiie 
Energy Coinniission, and other govern- 
ment agencies, wliielv now retain by 
law the rights for private licensing. 

Members of Congress vvim favor gov - 
ernment retention of all patent rights 
on all inventions under government con- 
tracts, and have inencctivciy fonglit 
Defense's poliev for veats, have recently 
used the commnnicatioiis satellite jiro- 


gram in an effort to push their ease. 

At hearings of the Senate -Small Busi- 
ness Monopoly Subcommittee last 
August, Cliaimiaii Flnssell Long (D.- 
La.) singled out Army 's .Advent contr.ict 
with the Bendix Corp. as an instance 
in wliich a coqioration. because of its 
exclusive commercial patent rights, 
eonid block development of the com- 
niunications satellite system— or dictate 
terms to its private management (AW 
•Aug. 7. p. 26). 

Dr. Edward C. Wcisli, executive see- 
rebary of tlie National .Aeronautics and 
Sjwec Council, told .Avi.viiox W’i.kk 
that the fact that Defense at this point 
is restricting its new patent policy to 
llie space communications field "does 
not mean that it will not be extended 
to the entire space field." 

Welsh secs no significant difference 
between the new llefense patent pro- 
vision and the provision in the .ATsvT- 
N.AS.A contract. Under the latter. 


Washington— General Telephone & 
Electronics Corp. la.vt week endorsed 
the |)lim for development and o|)cra- 
tion of a commercial comniunicatioii.s 
satellite sv stein l>y a non-profit comixniy 
composed of users of the system— pro- 
viding that CT&-E be ixinnittcd to par- 
ticipate in the coiii|)aiiy at the outset. 

In a brief filed with the l'’cder.il Com- 
munications Commission. GTd-E said 
it is prepared to make an initial invest- 
ment of "at least S500.000" in the com- 
pany and wants the o]aportnnity to make 
later additional investments. CTAE’s 
brief was the only one received by the 
I’CC by late last vvcck. 

CTii'E bad vigoroasly protested cx- 
elnsinii from the ad hoc committee of 
10 international cnmnion carriers, ap- 
pointed by the I'CC. whicb drew up 
the plan. 

In its brief. GT&’E said that "on the 
whole , . . the plan of organization and 
operation proposed bv the conmritfee, 
with but slight modification, provides 
a basis upon wliich the development of 
an operalrie commercial comniunica- 
tions satellite system may proceed willi- 
out the need for government subsidy 
or government operation.” 

Although less skeptical than .Admiii- 
isfrafioii witnesses in testimony before 
tlic Senate monopolv subcoinniittee 
headed bv Sen. Russell Long (D.-La.l 
(AW Nov. n. p. 26). CTi-E noted 
that "ini|jlenientation of the plan . . . 
would involve tlie resolution of numer- 
ous technological, regulatory, leonomic 


N.ASA would have commercial liglils 
to all .Al&T inventions, while under 
the new Defense provision, the deparl- 
mciit reserves the riglits only to lliost 
inventions related to the comniiiqicj- 
tions satellite field. .As a practical piopn- 
sition, however, if ATiSl'E were to 
develop a new process for soap mamr 
faeturc, for example, the space agency 
would waive its rights, according lt> 
Welsh. 

•A Defense Department spokevnniii 
reported “some signs of imvvillingne.ss 
on tlic part of iinuistrv" to accept tile 
new licensing provision, lint said; "\Vu 
are in the elrivcr’s .scat. Contracts in 
svhieli it is not included e.m be uil 
off," 

Die new pros isioii states that in addi- 
tion to the patent license to the gov- 
ernment. the contractor grants tlie 
government "the right to grant snl> 
licenses to others ... for the pr.ictice 
of any subject invention thronghoiit the 
world in tlic design, devclopnieiit. 
iiiannfactiirc, operation, maiiiteiianee 
and testing of coinmimications satellite 
systems, and of cqnipnicnt, conipn- 
nents, ground tracking, transmitting 
and receiving facilities- . . 


and operational matters on wliich the 
report sheds no light." 

Under tlie ad lioc committee i>l;m 
(AAV Oct. 2A, p. 2S), carriers certified 
bv ECC to use tlie satellite svstein. .md 
which make an invcstnieiit of S500.000 
or more in the non-profit company, 
would have two members on the board 
of directors. In addition, there wciiilil 
be tliree public directors appointed by 
the President, .and carriers using the sys- 
tem but not investing in it would be 
entitled collectively to one director. 

Crim(Kinics prepnted to make the 
S500.000 or more investment are: 
American Telcphoive Telegraph Co.; 
International Telephone and Telegraph 
Co. through its two affiliates. American 
Cable & Radio Corp. and Radio Corp. 
of Puerto Rico; Hawaiian Tetcplione 
Co.; and possibly AA'estcm Union 
Tdegrjpli Co. and RCA. 

GT&'E supported tlie minority |im- 
jiosal of AA'estcni Union tiiat the owiiei- 
shi|} of gromul stations— as well as satel- 
lites-bc placed mulct the same man- 
agement. "Individual ownership of the 
ground stations would be costly, may lx: 
wasteful of frequency speettnni and may 
ere-ate iiiteiference and operational prol> 
Iciiis which far outvvcigli the supposed 
iicnefits to be derived," GT&'E said. 

GT&E rejected AA'estcm Uirimi's 
proyiosal tliat the satellite sy stem lie de- 
veloped and operated by a public stock 
coqjoration, with ownership o|)eii to all 
carriers, ;ietospace companies, equip- 
ment manufacturers and the public. 


Comsat Plan Is Backed by Firm 
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IN IONIZED AIR PLOW of 55.000 fps.. a 2.5-iit. dia. model spacecraft, iiioiiiited at a small angle of attack, glows white-hot in 3 shock 
tube tunnel al General Electric’s Missile and Space Vehicle Dcpl. The tunnel, modified bv the addition of a lO-iii. dJa. nozzle to 
tlic end of the bibc. is used for nidiativc heat transfer tests. Smaller models were placed inside the tube for convech've heat transfer 
tests and GF./\fS\’D found that heating loads on re-entering speccraft, traveling at sujierorbital speeds, will be 2.5 times greater 
than bad been estimated previously because of the ionization of the ait. Note aerodynamic tab (top) on the model. 


GE Tests Raise Estimates of Heat 
Space Vehicles Face in Re-entry 


Pliiladc!|>hia— Sliiick tube tests of air. 
ionized at flow vclncitics iif up tci -10.000 
fps. at sinnilatcd :iltitndes of 10 to 20 
ini- have indicated tliat immned space 
vehicles— sucli as .Apollo— traveling at 
su|)crorbital speeds mav ciicmmter con- 
vective lieating loads L5 times greater 
than had been estimated previcnislv 

Tests, conducted bv C-encral Elec- 
tric’s Missile and Space A'ehicle De])t, 
witli conipaiiv funds to verifv a thenr 
developed niider contract from the 
National -Aeronautics and Space .Ad- 
ministration, showed that as the flight 
.speed of a vehicle increases during re 
entry, there is a rapid rise in both the 
ionized content of a given voiniiie of 
lir flovviiig over the veliicle and the 
tliemial conductivity of this ionized 
com poiicnt. 

GE MSA'D has found tliat where 
the ionized component of air flowing 
over a h.illistic missile nose cone is less 
than l.Olf. hypcrvelocitv Sight in- 
creases this figure to about li7T. 

Two GE MSA'D scienti.sts. Dt. Sin- 
clair M. Scala, who did the tlicorefical 
study, and Dr. AA'alter R. AA’'arren. wlio 
conducted the shock tube tests, said 
that convective lie-at transfer rates— 
the heat transferred to the surface of 
a body from the bonndarv laver of ,i 
hot gas— will be coii.siderablv higher 
than liad been estnnated from tlie 
extrapolation of nose cone data. 

Gas tempeTatnros m excess of 20.- 


0001' c.in lie expected, .Seala and AA'ar- 
leii said, in such a highly ionizexl. 
high-velocity air flow and perhaps pe-ak 
:it 50.000E under non-eqirilibrinm con- 
ditions. Spacecraft surface temperatures 
proixibly will exceed 4.000K, thev said. 

Radiative heat transfer rates-the 
licat induced in an object by the emis- 
sive eiiergv of a hot gas flowing over 
it-also will be liiglier than previous 
estini.ites. Scala and Warren said. GE>' 
MSA'D now lias a re.searcli |)rngraiii 
under way, similar to that rcccntiv 
conducted for convective lieating. to 
determine the extent of radiative heat- 
ing in highly-ionized air. 

ilie GE scientists said that this 
nevviv-diseovered heating effect of 
ionized air undoubtedly vvinild have to 
be incoqjoratcd in the design of am 
iiiaiincd sijaeccraft. Where coiivecti' e 
heating drops as the nose radius of .i 
vehicle iiicrcases-bv s|jreading the lieat 
over a larger area-radiative ht-.itiiig 
increases in direct proportion to larger 
frontal cross sections. 

OpHimim spacecraft configuration, 
they said, would have to be a com- 
promise between a design tliat is effec- 
tive against convective healing and oiii 
tliat can withstand radiative lieating. 
Unlike vehicles moving at lower re- 
entrv speeds, Seala and AA'arreii said, 
wliere convective heating accounts for 
alvont 90'^ of the heat transfer, a 
vehicle movmg at supcnirtiit.il veloci- 


ties-ahoiit 25.000 mph.— will liave to 
contend witli both high convective 
and radiative heat loads. 

Tlie GE scientists said there were 
several possible approaches to this dt- 
.sign |)Tobleni- 

• .Ablative cap over a re-radiating sliicld 
with the foniier burning off under tlie 
initial high and sliort-duration Iveal 
loads and tlie latter sustaining the 
vehicle at lower tcni|)eratnrcs over 
comparativciv hmger periods. 

• Development of a new material that 
would both ahscirl) and re-radiate he-.it 
over the entire heat-flux ciinc. The 
material could be either a plastic or ,i 
refractory metal and GE is pre-senth 
investigating .several such materials. 

-Shock tnix' tests were conducted in 
a 2-in. dia., 11.5-ft. long tmiiiel wliieh 
could .icconiiimdate 0-75-in. dia, mod- 
els. Test durations averaged about 1 ' 
microseconds. 

Seala, using ;iii Iiitemational Bii'i- 
ness Macliines Corp. 7090 computer, 
constructed a thcorctic.il model of an 
ioni/cd air flow to dctemiiiic the tem- 
perature profile, velocity, distribution 
and composition of gas particles witliin 
a ijliism.i .sheath. These phvsical vari- 
ahies were all com|)iitctl on the "OOfl, 
using a siiiinlt, menus set of noii-line.ir 
differential equations, and Seala fiiiallv 
calculated heat tran.sfcr rates (Btii 
ft.' sec-l of ionized air flows over a 
wide range of altitude’s and velocities. 
These values were then com|Xircd with 
tlie convective lieating rates imposed 
on tlic models in tests and. according to 
the two GK seieiitists. good correla- 
tion was acliievexl lictvveeii the two. 
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AEG, Air Force Facing Showdown 
On Development, Control of Spur 


Atomic Energy Commission and the 
Air Force arc heading for a showdown 
o\er wliicb will run the Spur (Space 
Power Unit Reactor) program, possibly 
with dcs’clopnicnt contracts for the sys- 
tem staked on the rcsult- 

Limited AEC funding is expected by 
the first of the year for the reactor, the 
pacing item in the Spur program. The 
Atomic Energy Act makes it illegal for 
dcselopmcnt of the reactor to begin 
without AEC fuiid.s and supersision. 
and AEC may want to assign this dc\'cl- 
opment to Pratt Si \\’hitnev Aircraft 
rather than to .Aerojet-Generat’s Nit- 
ctconics Division, which is subcontrac- 
tor on present USAF study contracts 
(AW Sept. 4. p. 56; Oct. 50, p. 29). 

Pratt & W'hitnev is performing high 
temperature reactor work unda .AEC 
contract. Air Force funding of Pratt Si 
Whitnes’s indirect cscle nuclear air- 
craft engine was dropped by the Ken- 
nedy Administration earlier this year. 
AEC mav be interested in descloping 
the Spur reactor to liigber power Icsds 
than planned by US.AI'. 

To date, Spur has been conducted 
as a study progtain but that phase of 
it is about ended and little more can he 
accomplished without starting full-scale 
desdopment seork. 

Study contract team is headed by 
.AiRcscarcIi Division of Garrett Corp. 
as prime contractor with the responsi- 
bility for system dynamics including 
turboinachincry, |)um|)S. radiator<on- 
densers. and boilers. Other main sub- 
coirtractors arc Westingbousc Electric 
Corp. studying a. c. generator design 
and Battellc Memorial Institute study- 
ing fuel and materials. 

Original program pkinning antici- 
pated that after completion of the study 
phase, the ]rrogram would be split into 
coordinated parallel development of the 
dynamic systems under .Air Force con- 
tracts and the reactor under AEC con- 
tracts. Tlic two programs would then 
be reunited when conrponents arc inte- 
grated in space vehicles. 

Members of the study contract team 
arc concerned that when .AEC stqis 
into the program, other system ele- 
ments. perhaps the entire program, will 
be assigned to Pratt &■ Wliilncy instead 
of Aerojet. They believe .Aerojet has 
established a good selling iinint in the 
study phase but fear the -AEC mav tr\ 
to capitalize on the existing investment 
in Pratt Si Whitney. 

Engineers argue that there would be 
no advantage in scheduling or costs 
since neither company has actually 
built a uranium carbide-fueled, fast re- 
actor of flic type planned for Spur. 


Two or Ihtce years of full-scale devel- 
opment will be needed before enough 
is known about the Spur .system to be- 
gin detailed mission planning. Since 
the Saturn booster system will be avail- 
able by 1965, S|)iir contractors are urg- 
ing that a St, lit be made on the big 500- 
550 kw. Space power system to intro- 
duce it in sen-ice as soon after that as 
|iossiblc. Under present program plan- 
ning, with hypothetical funding levels. 
S]Mit could not be rcadv for service be- 
fore late 196S or early 1969 even if full 
scale dciclopincnt began immediately. 
To meet that dclivcn- date after a de- 
layed start will Call for funding levels 
much higher than those hypothesized. 

If AEC does take a positiie step to 
sup|)ort the program before the end of 
the year, company officials agree it 
would probably be of limited scope. 
They believe new obligational authority- 
in the next fiscal year will be needed 
to maintain planned schedules. 

LTV $13-Million Loss 
Caused by Writeoffs 

Dallas, Tex,-i,nss of 51 5.528.000 on 
sales of 545,725X00 lias been recorded 
bv Lhig-Tomco-Vought, Inc., for the 
third quarter ended Sept. 50. after pro- 
viding for writeoffs of SI5.059.000- 

Largc w riteoff was attributed bv- eom- 
pam's officers to development of com- 
patible management and operating 
pnicticcs and policies for L1A' follow- 
ing the combination of Chance Vonglit 
am] Ling-Temco and the decision to 
make this adjiistnicnt in third quarter, 
with the result that no further uinisiial 
writeoffs are expected in the fourth 
quarter. .An improving profit trend is 
expected in 1962 and tlicrcaftcr. 

Third-quarter writeoffs included: 

• Initial development costs, tooling and 
starf-up costs of new- products. 

• Accumulated research and develop- 

• Re-statement of inventory vahies to 
icflcct anticipated losses on certain pro- 
duction contracts. 

• Establishing a reserve ncccssan' for 
possible future losses on sale or disposi- 
tion of assets. 

• Expenses incurred in defense of legal 
action by the Justice Dept, attempting 
to restrain the merger of Chance 
Vouglit and Ling-Tcmco. 

Net operating loss of SI 2.5 million 
was also repotted by LT\' for the nine 
months period on sales of SI 14.572,000 
compared with c-ariiin|s of S2.699.000 
on sales of 5154,551,000 for the same 
period in 1960. Tlie 1961 operating re- 


sults include Chance Vought and sub- 
sidiaries for the month of September 
only, and the 1960 results arc based 
on the same comparison. Of this loss, 
some Sl-7 miUio)i will be applied 
against prior y-eacs' taxable earnin|s, 
generabng a cash refund of S800.000 
on taxes paid in tliis period. In ;iddi- 
tion, tliis leaves L'lV vyith a loss carry- 
fonv-ard of S10.9 million available for 
reducing future tax liabilities, the com- 
pany noted. 

In another report to stockholders, 
General Dynamics Corp. said that third 
quarter gross earnings of S15.684.000 
would not he shown as profit or loss be- 
cause that aimuint had been set aside 
as a partial prov-ision for "anticipated 
additional losses” in the firm’s jet trans- 
port program. 

Board Chairman Frank Pace. |i., said 
that the company’s commercial jet 
transport problems still are not resolved, 
but added that “our technical people 
arc working aggressively to complete 
the speed improvement program of the 
Convair 990.” 

New X-15 Windshield 
To Be Flight-Tested 

N’ortli American X-l 5 mcket research 
plane is tentatively .scheduled to make 
its first flight this week with a new 
w-iiidsbield modified to prev-ent sliattcr- 
iiig under thermal .stress. 

Specially- designed double-pane w-ind- 
'bicid has slialtercd on two previous 
flights bv li.SAF Maj. Robert M. Wiitc. 
one of w hich was his speed record flight 
of 4.095 inpli. Paul F. Biklc. chief of 
the X.AS.A Flight Research Center at 
Edwards AI-’R. attributed the shattering 
In bolt stress produced by- the different 
cooling rates of the window- and its 
metal frame after the aerodynamic heat- 
ing of le-e-ntiv. Tlic modified windshield 
will have expansion joints around the 
edge-s of the panels. 

The shattered windshields have never 
disintegrated in flight to expose- the 
pilot to the impact of ram air at high 
speed. Tlie left windshield panel sliat- 
tered in the first incident and the right 
one shattered in the second (.AW N'ov-. 
15, p. 55). If both were to shatter in 
five same flight the pilot probably- would 
not have enough visibility- to land and 
would liave to eject. The test of the 
modified panels will be made bv N.ASA 
Test Pilot Joseph A. Walker. 

In W'hitc's s|sced record flight, the 
maximum speed was reached at an alti- 
tude nf 95,800 ft. Mach number was 
6.04. Tlic top altitude reached was 
101.600 ft- the windshield cracked 
.somcwlicrc between 60,000 ft. and 
70,000 ft. after the maximum stresses 
of re-entry- w-erc already past. (See p- 
52 for details on the over-all X-15 pro- 
gram.) 
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Tri-Service VTOL 
Transport Photos 
Show Design Details 



Ling-Temco-Voiight/Ryan/IIiller tii-serv-ice A’TOl. transport, shown in 
ahnve photo, ha< straight-in loading. 



Wing Ilf tri-serv-iee A'I'OL transport will be 67 ft. 6 in. long and will rotate llirough 100 dc|. for vcitical lakcofFs (.-ASA’ Sept- 25. p, 352). 
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NASA Studies Wider Rendezvous Coneept 


By George Alexander 

Huntsville, Ala.— Broad concept of 
space operations tliat would nrake maxi- 
itnim use of the rendezvous technique 
for a multitude of operational and sup- 
port missions, including the Apollo 
manned lunar landing flight, is being 
des’cloped by the Marshal! Space Might 
Center here. 

The concept is called Orbital 1-auiich 
Operations (OLO) and it is expected 
to get strong support because it is a de- 
tailed desclopmcnt of the rendezvous 
recommendations of the Golovin Com- 
mittee, which suggests this method for 
the Apollo lunar nrission (AW' Nov. 6. 
p. 26). OLO ins-oivcs the techniques 
and economics not onlv of rendezvous, 
but also of docking, assembly in orbit, 
l.iunch from orbit, in-space maintenance 
and repair, refueling, and pennanently 
orbiting space stations. 

1 lemian Koelle. director of Marshall’s 
I'utiirc Projects Office, told AvuirON 
Week that OLO is a highly flexible 
system that would establish a transpor- 
tation srstem betneen earth, space sta- 
tions, satellites and moon, and would 
make orbit the jumping-off point for 
manned and unmanned spacecraft. 
Implementation of Plans 

Decision to develop OL(5 was made 
bv Dr. Robert C. Seamans, Jr., asso- 
ciate administrator of tlic National Aero- 
nautics and Space .Administration. Im- 
plementation of plans which deflne 
areas of responsibility, assign tasks and 
allocate funds, will be cnmploled in 
scs’cral months. 

Both Koelle and Harry Ruppe. assist- 
ant director of the rutiire Projects Of- 
fice, said that the direct, one-shot ap- 
proach of achieving any given mission 
—that is. using one launch scliicle to 
cany one entire pasload to its destina- 
tion— svas inadequate when one consid- 
ered the great number of heavy and 
complex vehicles that the U. S. plans to 
send into space mer tire next decade. 
Both Marshall scientists contended that 
OLO is mairdatory if maximum use is 
to be made of resources and money. 

"A six-man 'chicle to explore the 
planet Mars "ould require a pa'load 
of about 2 million !b. in orbit," Ivocllc 
said. To achic'c this mission with the 
one-shot approach, he pointed out. 
would require a launch 'chicIc of "tre- 
mendous size." But b\ using the tech- 
niques of rendcz'oiis and assembly of 
the vehicle in orbit. Koelle said that 
tlic mission could be acbie'ed at con- 
siderably less cost and time. 

Koelle and Ruppe sec OLO consist- 
ing of ses'cral modes; 

• Docking, where tsvo or more self- 


sustaining stages or parts of a station 
arc placed in orbit by separate laiincli 
Schieles, rendczs’oused and then joined 
to form a complete 'chicle. I'or 'c- 
bicles that "ould |)ropcl a spacecraft 
on a deep probe, it 'vould be but a 
rclati'ely simple task of assembling the 
self-sustaining units. 

• Fueling, where enrpty stages "onld 
be placed in orbit and there fueled by 
a tanker. 

• Maintenance, repair and chcekout, 
"here man "ill begin to perfonn func- 
tions in space that heretofore had been 
done only on earth b\ men or by auto- 
mated equipment in space. 

• Launch, ssitli vtbiclcs traveling back 
and forth between the earth and space 
stations, bct'vccn stations and satellites 
and between stations and a lunar base, 
on an almost routine slmttle basis. 
Decp-spacc exploratory probes, both 
manned and unmanned, 'voiild also be 
launched from cither earth or lunar 
orbit. 

Ruppe said that Marshall and Chance 
Vouglrt Corp., which is conducting a 
funded stirdy (AW' Oct. 2, p. 2^) of 
potential OLO problems and possible 
solutions for MSFC, 'iew man’s role 
as a re|)ainnan as at least equal in im- 
portance to the usually cited roles of 
pilot, obscr'cr and decision-maker. 

"It would be almost impossible,” 
Ruppe said, “to program some type of 
automatic repair equipment that could 
correct the variety of possible malfunc- 
tions that a man’s mind could." 

James Carter, also of tlic Future 
Projects Office, said that MSFC was 
iio'v in flic process of determining the 
increased probability of success that 
man, ratlier tlian automatic c<|uipment. 
added to the pctfotmancc of a system. 
"It looks like it increases by at least 
a factor of two," he s;iid. "based partly 
on our limited experience "ilb man in 
space so far but mostly on oiir expe- 

To assist man in the repair of sp.icc 
'cliiclcs. stations and satellites. Ruppe 
said that there "ould be a requirement 
for an Orbit Support Launch A'ehiclc, 
whose payload capability 'vould be 
equal to the "eight of tlic heaviest 
critical part in any system. "Tliis may 
"cll be a requirement laid on the de- 
signers of future systems." Ruppe said. 
".After an analysis of tlic f.iilnrc rates 
of various subsystems, "c may base to 
tell the dvsigiicr: ’Look, don’t make 
this particular unit aiiv hca'ier than 
1,000 lb.”’ 

Ruppe belic'cs that these critical 
snbsvstems "ill have to be modularized 
and packaged in kits, to facilitate com- 

C ietc replacement if deemed necessary 
'• the cre'v. 


As for the support launch vehicle 
itself, Ruppe said that it would base 
to be "unmanned, caisable of automatic 
lendcz'ous and extremely reliable, be- 
cause 'VC 'von’t 'vant to have to repair 
a repair 'chiclc." Booster reliability 
also " ill have to be high, Rupjsc added, 
because the nature of a malrunctimi- 
for example, in the life support system 
aboard a manned station— might de- 
mand prompt and immediate correc- 
tion and this requirement can be met 
only witlr a quick launch capability. 

Koelle, Ruppe and Carter feel that 
OLO "ill need a series of launch vehi- 
cles to accomplish a 'aricty of missions, 
•An Atlas Agcna B, or |)ossibly an Allas 
Centaur, "ould be the smallest 'ehicle 
cniplo''ed and would he used primarily 
for the Orbit Support Launch Vehicle 

Saturn C-1 veliicle "’oiild be used for 
cre'v rotation from manned stations and 
to orbit additional crews to assist the 
lamicliing of manned spacecraft for 
planetary and deep space probes- The 
Saturn C-4, which the Golovin Com- 
mittee has recommended as the vehicle 
best suited for rendezvous missions 
'vould serve as a flatbed track to haul 
fuel and hca'y structures into orbit. 

"The critical question of orbital 
launch operations.’’ Ruppe said, “is; 
how mam' support flights will be re- 
quited for one mission? If the ans'vcr 
is one, then yxni don’t have OLC) hut 
the direct approach. Tlie other cxlrcuic. 
say 100. is iinecononhcal. Sonic'vbcre 
between 2 and 10 flights, then, secm.s 
more practical and C'tn fi'c may pro'c 
to be the upper limit.’’ 

For this reason, MSFC feels that the 
C-t could be used to support only 
.Apollo flights (aside from uuinaiined 
probes) and that Nova 'chieles would 
bas’C to be employed to orbit the 'ety 
heavy "-eights requited for manned 
planetary expeditions, such as the 2 
million lb. requited for the Mars trip. 
Launching of Probes 

Probes, both manned and mimanned, 
could be hmnebed from orbit using 
higli-cncrg' upper stages such as the 
Saturn S-IA' unit and the Centaur as- 
sembled to form an Orbital Launch 
A’cbiclc. Modifications, such as orbital 
fuel storage, meteoroid |WOtecti(m, atti- 
tude control and position keeping, en- 
'itonuia'tal control, engine lestint and 
crc"' access areas for repair and main- 
tenance. would Ini'-e to be made to 
these stages as they now exist. Ruppe 
said, before tbc' could satisfy OI.O a- 
qiiircinents. 

"Ideally,’’ Ruppe said, "we would 
de'clop a second generation Orbital 
Launch Vehicle that might consist of 
spherical tanks that could be mountui 
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RVX-2A Nose Cone Failure Sequence Shown 


Ilcavilv-lnstriimcnled RV\-2-\ nnsc cone cs|>crlmciit Nov. 10 
ended in f-ailurc 30 sec. after laiiiieli when Hie \tlas F. vcliielc 
went out of control and was destroyed- Photo sequence shows the 
'chicle starling to pitch O'-cr (left), destruction by the range safety 
officer (eciitcc) and debris coining down into the Atlantic Ocean 
off Cape CanavemL The l2-ft„ 2,80n-lb. nose cone, visible In the 
center pictiite, was lecovcied Noi. 12 with the body of the dead 

(,AW Nov, 13^ p. 23). nie l.23.lb. moiikcv was part of I’nijeet 
SPURT' (small primate mirestraiiied test), designed to photograph 

and 60 sec- of re-entry with Inads up to 52g- Piimary purpose of 
the flight, which was the lOOth .\tlas launch since testing hegon 


June 11. 1957. was to esaluafe General Flectric and Avco ablative 
heat shield materials. In addition to the monkey, other experiments 

tions cflects of the sheath during rc-entrv, and lianiifiil r.idiatioii 
a peak altiliide^nf 63^0 mi. and a range of 3.300 mi? Dcu-ar flask 

dcsigiicti to delcmiinc behavior of the propellant under launch 
lo-ads. Tlic ic-entTv 'chicle was the 13fh in the RVX scries and 
w-as schciliilcd to be the last. However, it Is expected that addi- 
tional flights will he scheduled to repeat these cxperinicnts. n-liidi 
arc considered important tn obtain data for extended and high- 
altitude iiianiied sizicc flights. 


on a lattice-type xtriictiirc. W’c could 
climiniitc tlic 'vciglit of mi airframe and 
|ust add fliiit mimbet of tanks ncccssan 
to pcrfomi tbc iiiissioii." 

Koelle likened OLf) to a municipal 
transportation system, with a combina- 
tion of local and cx|sress bust-' tiuit 
"Ould link the earth to |)criiiiinciit s|xiee 
stations, space station with sjtacc sta- 
tion or satellite, space st.itiori " itb lunar 
base, or .simply joined together in space 
to form a vehicle for deep space ex- 
ploration. ’This would be in the lO'il- 
“3 time span," be said, "''•lien there "'ill 
be quite a bit of space traffic and an 
orbital launch facilitx or orbital support 
facility "-ill be needed to support it all." 

In tlic mo.st immediate future, tlie 
Marshall scient-sts see 01..0 being used 
in tbc rendcz'oiis and asbcmbh- of tlic 
Apolln lunar landing mission, 'riiere are 
sc' eral 'vay s to do this, tlic' s.iid: 

• Simple assembly of the manned mis- 
sion and command module "'itli the 
lunar propulsion module, each placed 
in orbit by a Saturn C-4 'chicle. Ren- 
clez'-oiis, assembly and lauiicli of tbc 
complete vehicle woiild be accoiii- 
plisbeel by the crc"- itself, "ithout 
any other assistance. If this is the ap- 
proach taken. MSFC feels that tlicrc is 
a strong possibilit' that the rciuk-z'ous 


"oiild he ]>crformed in lunar— and not 
earth— orbit, because of the lesser '-cloci- 
ties and gra' itational forces encountered 
ill the lunar region. 

■ Assembly witli assistance, rendered 
by a second crc"- in an identical .Apollo 
'cliick-. This assist crew- "-ould bring 
the t "'0 elements of the lunar laneling 
'-chick- together in earth orbit, dock 
.iiid unite them. The assist crew would 
also service the lunar landing space- 
craft and then retiim to earth at the 
time of laimdi. Koelle and Ruppe be- 
lic'-e that assistance "-ill he rendered 
to take as mucb strain as possible oR 
the lunar landing crc'v. 

• Assembly with assistance at an orbital 
launch facility-, using an orbiting hangar 
to assciiible and checkout the lunar 
landing spacecraft prior tn launch. Con- 
struction of such a ]x;miancnt manned 
facility in orbit, the Marshall scientists 
bdie-'-c, "-mikl only add to the com- 
plexity- of tlic over-all mission and in- 
crease k-ad times; they therefore con- 
sider it unlikely to be dc'cloped eark 
enough for use in -Apollo’s first phases. 

.A critical part of the reiuk-z'-ons 
technique, Koelle, Rii|'pc and Carter 
said, is docking t'vo units. ‘‘.Am trans- 
fer of energy-, no matter lio"- lightly- 
enc section bumps the other." Ruppe 


said, "will cause orbital perturbations. 
What "c must deteraiiiie no" is the 
degree of perturbation that "c "ill be 
able to accept "itb negligible effect on 
the spacecraft’s orbit." This will influ- 
ence choice of docking methods. 

The MSFC scientists said that OLO 
winild require bet"-een S80 and SlOO 
million in Fiscal Year 1962 and bc- 
t«-een S275 and S?00 million in FY 
1963 for prociircmciit of operational 
launch 'diicks-sndi as the Atlas Cen- 
taur and tlic Saturn— testing of compon- 
ents, dc'-dopment of space suits, dock- 
ing equipment, gromul sup|)ort equip- 
ment and an orbital hiiincli facilit'- 
and orbital laiiiidi '-ehicle- These 
figures, they cnipliasizcd, did not in- 
clude funds for tlie research and dc- 
'clopiiient phases of either the Saturn 

.As for earth facilities re(|uircd to sup- 
port the- OLO sy stem, Ruppe said that 
the plans that arc no'v being concluded 
"arc trying to li'e "'ith present!'' fore- 
cast facilities expansion, but "c may 
have to ask for additioii.il laiiiicli com- 
plexes. M'c "ill definitely need some 
new- ground test facilities.” Most im- 
portant facilities "oiild be space simnla- 
tors of up to 200 ft. in dia. and acbic' - 
ing 'aciiuiiis of 10“ mm. of mercury. 
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All-Plast'ic Piper Nears First- Flight 


Sidc-b\-sidc two-placc Piper P\-29 Papoose, eonstnictcd entirely of molded plosMc lioiicy- 
comb incliidins main landiii? gear struts, is cipected to start flight tests early in 1962 at 
the companv’s Veto Beach. Fla., research and development center. Configuration, shown 
in model form, above, includes ■'s!ab"-tspc horiaontal tail. COcfc|iit cannps sliding rearward 
for entry and exit, one-piece fulhspan ''fiapetons" combining ailerons with flajss. Design 
is aimed at eventnalls rc|il;icing current high-wing fabric and tube steel Colt, rises the 
same lOS hp. Lycoming engine, hut pctfoiinanee is expected to be soperior and price 
lower than Colt's S-f,995. Piper slates th.it currently it does not know when the new 
l’.i]a»oso will be ar aitahic to the piihlic. 

Satellite Tests Gravity Stabilization 


W’asliington-Usc of tin; c.irtliS gniri- 
t.rlionj] field for vtabiti/alion of satel- 
lites will be tested bv the 'l'R.\C (Tran- 
sit Ri'scarcli and .Ulitvule Controll 
satellite wliich w.is lamiclied into orbit 
\ov. H from Cape C.iimeral. Fla., as 
tlic piggyback lo.itl t>n tlie Navy’s nnri- 
gjtionaf siilellitc 'Ir.insit IV-R. 

Orienting one f.icc toward the e-artb 
permits concentration of transmitter 
power in one direction with directional 
.mtennas. 

F'.ach of the s.itellitcs is 4v in. in di- 
ameter and ttvighs -ihmit 200 !h. TR.\C 
IS doorknob-shaped .ind will act as a 
backup for Tr.insit in transmitting nar i- 
g.iliniial inforniation. 

TR.\C was designed with an asym- 
metric sliapc so tinit its in.iss distrihu- 
Mon wmikl respond to the carlli's grav i- 
tational field in viicli .1 manner fli.it the 
desired attitude of the satellite would 
be maintained. 

To augment the mass asymmetry, a 
(lO ft. boom made of bersllium copper 
2 in. wide and 0.002 m. thick, whose 
iiomial tension causes it to form a tube 
along its longitudinal axis but is stored 
rolled along its trausserse axis, svilt be 
deployed pointing assay fioiii tiie earth 
after about four days, ibitil a command 
is eisen wlicn TR-AC is over a magnetic 
pole witli its desired F.icc pointed to- 
svard the earth, the satellite will be 
stabilized along the eartli's magnetic 


field by two magnets, winch will then be 
sssatched off. 

.\l the end of the boom is a cani.sicr 
containing an cxtremelv fine diameter 
coil of beryllium copper embedded in 
biphenyl vsiiich will evaporate gnuhiallv . 
allowing the coil to dcplov aniitlier -10 
to 60 ft. carrying a five ]5oniid weiglil 

The bnom itself would Isc sufficient 
to orient the desired face of the s.itellite 
toward the esirfh. hut |)eiidiiKmi-hke 
oscillations would occur. The weight 
and spring coil, which fmiiislies a small 
.imount of friction, is designed to 
dampen these oscillations. 

If the experiment proves successful, 
the principle could be applied to future 
satellites requiring vtabiliz.ition. elimi- 
nating the requirement for .idditional 
power for orientation devices and in- 
creasing the useful life of the packages. 

Transit IV-B will coulinue a num- 
ber of measurements, .iiigmciiliug and 
refining data obtained by Transit 
vshich confirmed that the earth's equa- 
tor is elliptical, witli the longer axis 
measuring 1.000 ft. mote than the short 
axis (.\\V Oct. O. p. "n. Transit IV.B 
is partially powered by an .atomic En- 
ergy Commission-Martin Co. Snap ra- 
dioisotope nuclear power supply, as was 
IV-,\. Both iV-B and TR.\C also 
have solar cell power systems. 

TR.^C also contains equipment to 


measure three hpes of particles in 
space; protons, alpha particles and neu- 

Petigee of the two satellites is s2S 
naiit. mi., apogee is 982 naiit. ini., in- 
clination is 92.5 deg- and the orbital 
period is 105-8 min. Transit was devel- 
oped by /ohns Hopkins Uiiiversitv's 
Applied Physics I-aboratorv for Navv's 
Bureau of Weapons. Ibc satellites 
were launched with a Tllor•.^hle-Sla^ 
bv US.AF’s Space Systems Division. 

Soviets Fall to Attend 
U.S. Weather Meetinji 

Washington-Soviet Union li.is agiim 
rejected a U. S. overture for con|ier;i- 
tion in space activities by a late refusal 
to send delegates to a 10-clay interna- 
tional weather satellite workshop being 
held here Iw the Weather Bua'.ui and 
NASA. 

The Soviet Embassy infuriued the 
State Department Nov. 14. the day 
after the workshop began, that Riixsian 
delegates would be unable to .iltcnd 
the workshop. In the same message. 
USSR requested transcripts of workshop 
proceedings, vvliicli the Weather Bureau 
said it will forward. 

U. S. scientists btiicvcd the workshop 
woold be the first govemment-spon- 
sored space symposium to be attended 
bv Srniet bloc representatives after 
Russia. Czechoslovakia and Poland for- 
mally indicated that they wnuld Ik 
represented, .\ndrci '/.olotukhin. 
director of the Soviet liydto-Mcteon> 
kigieal Service, cabled Dr. Francis M'. 
Reiclielderfer. U S. W'c-athcr Biiieaii 
chief, on Oct. 20 designating Ihicv 
Soviet delegates. Thev were to be \’ik- 
tor .\. Bviguvev, director of the Centra! 
I'otccasting Institute; Sergtv- N, I/>v- 
vakov. of the USSR State Conimiltee 
on Radio Electronics, and \1adimit D. 
Maslov, ;m intcqiretcr and engineer in 
the IIvdro-Metcorolngiral Service. 

\'isjs were requested by the Soviet 
Einba.svv for tlie tlirec. and were gr.mtcd 
Nov. 1 . Tlic Czech .\cadcmv of Sci- 
ences iiifomicd Dr. Reiclielderfer Nov 
■ that Dt. Ladislav Krisky would attend, 
and the Polish .\eademv of Sciences 
wrote .Aug. 51 that it would send an 
imdesignatcd tc'iireventativc. However, 
neither countn- followed up bv icquevt- 

Sovict bloc delegates at qvusi-official 
scientific meetings have consistcntlv 
expressed vvillingnc">s to cooperate in 
space programs, but this feeling has 
apparciitiv not vet overcome the polit- 
ical hurdles to government sponsored 
activities. Unwilmigncss of Smict Rus- 
sia to take part in any international 
.space activities has been consisteiitlv 
demonstrated in its refusal to take seri- 
ously a United Nations Conference on 
the Peaceful Uses of Outer Space. 
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U.S. Hope is Slim 
For 1961 Manned Orbil 

AVasliinghm—Spcciiillv -modified .Atlas 
D launch vehicle selicdiiled to boost 
the Project Mercury manned orbital 
eapsuie was airlifted from Sail Diego 
to the -Atlantic Missile Range last week- 
end. but there is oiilv a slim hope that 
the astronaut orbital mission can he 
(lown iKfcire the end of the ve.ii. 

Manned orbit.il flight during lOM 
has been .m iiiqiortaiif and often-st.ited 
target for Project Metcun. but the 
National .Aeronautics and Spate -Ad- 
iiimistr.ition will not attempt it until .1 
complelclv successful tluec-orbit Mer- 
eiirv profile is flown with a chimpanzee 
passenger. The chimpanzee flight in 
Mercurv Atlas-5 (M.A-51, schcdukxi for 
Nov. !•}. has hecn delayed at least until 
Nov . 28 Ix'cause of a leak in the hydro- 
gcn-pcn'xide reaction jet feed line. 

If M.A-5 is successful, M.A-6 will be 
ail astronaut fliglit. If anv serious diffi 
eulties art eiicountered, M.A-5 will he 
repeated either with a chimpanzee or 
without a passenger. 

Exhaustive modifications have been 
made for Project Mctciirv' in the stand- 
ard .Atlas D (.AW Sept. 25. p. 96). and 
the sixth Merturv .Atlas vehicle nas 
delivered from the Cciicnd Dvnaniics 
.Astronauties plant to Cajie Canaveral in 
a Douglas C-15'B aircraft. 

Lack of a stfontl .Merctitv .Ulas 
launch facility, however, means that 
erection of the vehicle, mating and 
checkout of lire Ixxi.ster-capsule combi- 
nation ami range ehetkimt for M.A-6 
must await launch of MA-5. If Pad 14 
is undama|cd and all systems check out 


viiccessfully, llie M.A-6 flight this vein 
1 -. a possibility. During a heavy firing 
scheduk in late 195Q and early I960, 
eight Atlas missiles were launched at 
an avenige interval of 16 days. 

AVith a Mercury capsule payload. 
Iinwever. the -Atlas launch interval has 
never been less than 65 dais. 

Two New Commands 
Proposed for Army 

Wasbingtoii-.Army has proposed 
foriinrtiim of two new major commands, 
au increase in size of anollicr coiumimd 
and IieadquartcTs staff reduction. 

In recommendations to Secretary of 
Defense RolKrt S. McNamar,i. .Arms 
Secict.iry Elvis Stalir, |r„ detailed plans 
to centralize all rese;irch and develop- 
ment— now spread among the Ordnance 
Coqis. Signal Coqis, Surgeon General 
and Transportation Corps-in a Research 
and Materiel Comiiiaiid. 

.A Combat Dcvckipiucnts Command 
would combine npcrational develop- 
ment. planniitg and doctrine now being 
perfomicd bv the Continental .Anny 
Command (Coitatc) and the Cnmhat 
Kxperiiiieutatiou Center. Fort Ord. 

Conarc. with liead(|u,irters at Fort 
Monroe, Va., will gain many of the 
tr.iining ;ictivitics now under the tech- 
nic;il coriis and comhat organizations. 

lire Research and Materiel Com- 
iiund responsibilities woulel encompass 
.Armv activ itics which, in the -Air Forev'. 
;tre split iKtvvc'cn the Systems Com- 
mand and Logistics Command, it 
wniikl iiielndc procurement and maii- 
ageiiient of test. R&’D. evaUration. sup- 
ph and logistics for operational system-. 


News Digest 


.Amateur radio coimnunicalions sat- 
ellite will he- flcm ii piggy lxiek on a Dis- 
coverer vehicle from A'andenberg .AF'R 
next mouth, the .Air Force announced 
last week. Comimmieations ]>ack.ige 
was assembled bv five Project Ose.ir 
.A.ssii. r.AAA' Feb. 15 p. T7) from com- 
ponents contributed by a mimbet of 
avionic firms. Project Oxcitr satellite 
will vend and receive on the amateur 
r.idii) Iwo-ineter hand. If .sitcccssfitlly 
orbited, the satellite will convtitirte 
the first civilian, active coimmmic.i- 
tinns satellite. 

U. S. Amty termed the launch of a 
Nike Zens anti-missile missile fnmi Pt. 
Miign. Calif, on Nov. 16 a "IflO''.' sue- 
evss." First and second shiges of the 
missile were fired and third stage w;is 
iivcrt. Tvvxi successful firings were m;ide 
alWiiteSands. N.M., Nov. 15. 

Discoverer XXXV was successfully 
l.umchcd last week from A'anduvberg 
.AF'D with navloads intended to frtrnish 
more data tor the design of payloads in 
the Discoveter-Midas-Samos fimiily of 
I'S.AF' sjiace vehicles. Recovery was 
pkiimcd for the 1 7tli or 54th orbit. 

N.AS.A's Bios I space ])itihe f.iikd 
when its unguided .Argo D-S four-stage 
booster rocket veered sharply to the 
right of course 45 sec. after launch. 
.Another complete hack-up riKket ;md 
experiment capsule were oiv hand at Pt. 
.Argnelh), Calif, for another attempt. 

I.ocklieed-Geoigia Division of I.ock- 
heed .Aircraft Co. is preparing to open 
a C-150 Hercules suhasscmblv plant in 
Clarkvlnirg. \\'. A'a. 

I'ivc kiioton atomic device will be 
exploded underground by the U.S. in 
Xcviida next summer as part of tlie A’ehi 
I'liiform program to dtvclo|5 metliods 
of detecting uuctcar explosions by meas- 
uring seismic vvitvcs iiv the earth. .Atomic 
Kncrgy Commission also aniioiineed 
phiiis to explode a five fciloton device 
1.200 ft. underground Dee. 10 in a rock 
s;ilt bed to ]irovidc a pool of heat for 
power generation. 

American Airlines lias asked the Civil 
.Aeron;iiitics Board to suspend and in- 
vestigate I'lying Tiger Line's new cirgo 
rate stnicture (.AW Oct. 2, p. 451. 
vv liicli is based on exyKCtcd savings from 
use of CL 44 air freighters. .Ameriom 
said the rates would jiroduce too low a 
return, and said that according to press 
ic|)orts. the rates were based on "the 
promised economics of an opcrationallv 
nim-existiiit airplane.” (See p. 72 for 
CL-44 iiifotmation.) 


Arab Rocket Launch Controversy 


v\ avhington— United .Anib Kc|mnhc 
last vr'cck still had neither cnnfiTmcd iniT 
dcnicsl rciinrls that it has sncccssfwib 

have stirred ctmsidcrahie cscitemcat hr 
.Arab coiiirtiics; in Isr.iel, w'hieh launched 
its fiivr rocket last Jiilv s ( A\A' Jnb 24, 
p. 6i}; and in GentLinv, K'herv the name 
Ilf Dr, Kngen Saengcr of the StiUtgart 
let lbo|nilsicin Institute has been linked 
with the Unilsxl .Arab Republic riwkct 

T'hc UAR embassv here siiid it lias not 
even received replies from tlic govern- 
incut in Cairo on its qiteries regarding 
the reports. But the li.AR gm-erinnent 
radio in Cairo broadeast, vr-itlumt signifi- 
cant comment, a re|)ort from a la;Kinese 
iicvv.spii|ier article whicb indicated flint .1 
laiuichiiig iiccuTTcd Niiv, 8. It referred 
to "the rocket which the U.AR most 
siicce&sfiillv laimched sonicwhcrc in 

■■•gvpl." 

Dr. Saeiigcr disclaimed any coimecliiin 
with a UAR rocket preqram. but said 


on tire general siibje'Ct. The Israeli radio, 
ermiiiienting on the icixirts that Dr. 

called Nazi Cerniaiiv’s V-2 rockets and 
said Cairo patKrs have published photo- 
graphs of launch prciraratiims and quote 
fnim '*Dr. Muliaaiiiiad Miidaw'w*at. head 
of lire missile and rocket center in 
Kgvpt,” that F'gypt contd now- mannfac- 
tiire missiles and laimch them sncccav 

The Cairo radio in tiini has quoted 
Israeli news dispatches which refer to a 
U.AR "iiiissile'' with a range of 186-280 
mi,, "vs'liicli means that all Isiacli towns 
will fall within their range." 

Israel is iKlieved to have had help 
from Fr.ince in its rocket work. 'I'he 
liAR was trv'ing to buv rockets from 
kt, S, firms iinfil the Israeli launching 
brought this fact to light in Julv. Then 
Congress attempted to force State De- 
{urtment to cancel export licenses for 
siieli purchases. 
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Critics Push lATA Organization Changes 


Small airlines, rebuffed at convention, press bid for 
stronger voice and an expanded executive committee. 

Bv L. L, Dotv 

Sydney, Australia— Prospects for changes in the organizational pattern of 
the International Air Transport Assn, appear to he growing stronger as a 
result of an intensified dris e by small airlines for greater rqsresentation within 
the association. 

•Mthough the l.AT'.\ cxceutise committee sncccssfullv rebuffed organiza- 
tional rcs’isions pro|>oscd at the annua! general meeting here (AW Oct. 25. 
|j. 35), and easily rc-clcctcd its own slate of candidates in a secret ballot, 
mounting internal criticism of I.ATA. a.s it is now constructed, is bringing 
the need for changes to a head. In addition, the sharp criticism bv RLM's 
II. L. Duboureq (.\\\' Oct. 50. p. 54) of proceedings at tlie I.AT.A traffic 


conference, a major function in I.ATA 
in tlic association into the open. 

The cxccutisc comniiHcc anticipated 
tliat c!iaii|cs would be proposed and 
was prepared to deal with demands for 
a secret ballot, which the dissident air- 
lines hoped ssoiild gise them represen- 
tation on lilt cseciitisc coimiiiticc. 

In a prisato session prior to the gen- 
eral meeting, tlic executive coiiiiniltee 
dcs’oted its full attention to balloting 
because of a feat that the "unpleasant 
atmo.spherc" of the Copenhagen meet- 
ing (AW Sept. 19. 1960, p. 40) would 
be recreated. Scscral proposals were 
made to stave off the scaet ballot, in- 
cluding one that noiiiiiiatioiis should 
be submitted 90 days in advance. 
Delaying Move 

Iloweser. it was decided that any 
such changes would require a revision 
of bylaws needing apprmjl of the en- 
tire delegation. The final decision was 
to untcli tlie proceedings carefully, and, 
if a change in voting procedures was 
forced, propose that the committee 
study the matter for formal considera- 
tion at the nnblin meeting next year. 

Ilowcscr, at the close of the private 
session, Pan .American reassured com- 
mittee members and I.AT.A staff mem- 
bers that the executii c committee could 
retain its strength even in a secret bal- 
lot and could guide the sotiiig. 

In the election. Richard Jackson, 
president of Seaboard World Airlines 
and only representative of the smaller 
carriers seeking a committee post, mus- 
tered but 15 s'otes out of a possible 60. 

Despite the loss. Jackson’s supporters 
felt a victory had been gained by forc- 
ing a secret lullot on the meeting. This 
accomplishment is considered by the 
group as a major step toward winning 
more representation at ne.xt year's an- 


affairs, brought a significant weakness 


niial meeting nliich will be in Dublin. 

Basically, the smaller carriers sv.int 
changes in four major areas: cxcciitise 
committee, traffic conferences, enforre- 
ment proceedings and I.\T.A manage- 
ment of industry affairs during the- long 
periods betneen conferences. Tlie 
group has no desire to oust major car- 
riers from representation on the com- 
inittcc, recognizing that these carriers 
are major contributors, botli finaiieiallv 
and in manpower provided for the l ari- 
mis conferences. These carriers would 
like to sec size of the committee in- 
creased from 18 to 20 members as a 
means of giving more airlines an oppor- 
tunity to participate in I.ATA manage- 
ment. It was noted that all specialized 
agencies of the United Nations, includ- 
ing the International Civil Aviation 
Organization, have increased the size of 
their cxecntis'c bodies. 

The group also suggested that the 
committee membership include carriers 
representing all the major gcogr.iphic 
areas of the world. -Airlines in this cate- 
gory would serve for a term of one year. 

-Airlines not included in either of 
these two classes would be giseii an iip- 
portunits' to serve one full three-year 
term. Anv vacancy occurring in any iil 
these tliree groups would be replaced 
by a carrier in the same category. 

It w'Js also suggested that, in view of 
the fact that traffic conferences arc now 
held once every two years instead of 
anniiallv. the executive committee 
should assume greater responsibility in 
managing traffic and tariff problems. 
Small carriers held that this could be 
accomplished with a larger and more 
representative committee. 

They also argued that working 
groups, serving I.AT.A between confer- 


ences, should consist of senior person- 
nel with sufficient authority to make 
recommendations on major issues that 
could result in the director general or- 
clerinE a mail vote. Working groups 
wiiulcl be empowered to make policy 
iccomniendatinns to conferences. 

Time Monopoly Charged 

The small carriers, in calling for 
changes, echoed Diibourcq's criticism 
of the traffic coiifcrcncc. Thev accused 
large cirriers of monopolizing the con- 
ference by consuming large amounts of 
time at the expense of other carriers hv 
dickering among theinselves on minor 
subjects. 

Ihis was the hc'art of Duhourcq's 
censure of the conference. He vv-atned 
that "the problem we are faced with 
is not a matter that lends itself to de- 
bate: It cannot be dealt with bv a tcsiv 
lution. It is a matter of an attitude of 
mind, of perspective, of loeing pre- 
pared to sacrifice a short-term inter- 

The small airlines showed special 
concern over the controversial enforce- 
ment issue. Throughout the meeting, 
fears were expressed that the lATA ei> 
forcement system was breaking down, 
threatening the group’s prestige. 

Most earriets vv-jnt stronger empha- 
sis on major violations, less on minor 
breaches. One proposal called for the 
appoiiitniciit of a permanent commis- 
sioner m place of the present system of 
appointing airline officials to serve on a 
Breaches Commission. 

Under this plan, the commissioner 
would be responsible to the executive 
committee, with full authority to en- 
force conference resolutions. It was also 
recommended that members be required 
to furnish all records, including corpo- 
rate reports, on demand as a means of 
tightening enforcement. 

One cnticism voiced by several dele- 
gates was "a lack of leadership" in the 
conduct of I.AT.A affairs. The criticism 
was not neccssatilv' leveled at the direc- 
tor general. Sir \\'illiam Mildred, who 
is rcspon.sihle to the executive commit- 
tee and serves I.AT.A in its behalf. 

Hildrcd, on occasion, has openlv 
contradicted the private beliefs of many 
influential members of lATA. I-'or ex- 
ample, he repeated his demands for 
“low, low” fares despite the fact that 
manv members feci the mounting losses 
the industrv is now experiencing make 
anv further reduction of rates imprac- 
ticable at this time. Duboureq, in his 
report, questioned the wisdom of cut- 
ting fares at this time. 
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Probes to Shape Status of Supplementals 


Bv David H. Hoffman 

Washington— Supidenieiital airlines, 
their safetv record inaircd by two fatal 
crashes in the la.st three months, face 
sweeping investigations bv Congress. 
Civil Acrouiiutics Board and rcdcra! 
Aviation Agtncv. 

Chairman Carl A'liisoii (D.-Ca.) of 
the House .Amifd Services Committee 
last week named a tlirce-ni;m subcom- 
mittee to investigate supplementals and 
all othet airlines contracted to catrv 
inilifaty personnel. Rep. Vinson said 
the invesfigatiou, which he hopes will 
be completed by January when Congress 
rcconvaic.s. will go bcv’ond recent air 
crashes and focus on such questions as 
the Defense Dcpartmcnt'.s method of 
awarding oir transportation contracts 
and on the ":iir vvortliiuess" of the 
equipment used. Members of the siib- 
eoimnittec arc; Reps. Porter Hardy. Jr. 
(D,-\'a ). chairman; Daniel B. Brewster 
(D.-Md.), and James K. Van Zandt 
(R.-Pa). 

.Although the subcommittee will in- 
vestigate both supplementals and sched- 
uled airlines, the supplementals will 
have the most at stake because their 
future status may be decided next yt-.ir 
when Congress considers legislation car- 
ried over from the last session (AW 
Sept. 18, p. 45). 

The joint CAB-h'A.A investigation 
will concentrate on the supplementals 
safety record, financial status and busi- 
ness practices. CAB Chairman .Alan S. 
Boyd and FAA Adininistratot N. E. 
Ilalaby told c-acli of the 25 U. S. certifi- 
cated supplemental carriers to send 
representatives to Washington Dec. 15 
to meet with CAB, FAA and "other 
governmental agencies dircctlv con- 

In an obvious reference to the Im- 


perial Airlines crash of Nov. 9 whicli 
killed 77 persons, the telegram to the 
supplementals said: 

"Recent events and the shitus of sup- 
plementiil air carrier legislation have in- 
dicated the necessity that both the C.AB 
and the FAA be in a position to assure 
that all st:uidards of public convenience 
and necessity arc being met and to pro- 
vide ap|)ropriate congrcvsional commit- 
tees with det;iiled current infonuation 
relative to the operation of cacli supple- 
mental air carrier.” Boyd and Ilalaby 

Tlie CAB-FAA investig-ition bad 
been requested bv Sen. A. S. Mike 
Moiiroiicv (D.-Okia.l, chainiian of the 
Senate's aviation subcommittee, vvliich 
will review the data collected bv the 
two agencies. |ohii Bell Williams [D.- 
Miss.), chairman of the House trans- 
portation subcommittee, also vv-aniqd 
that the asults of the CAB-F’.AA probe 
may force his couuiiittec to re-examiue 
the wisdom of cxteiidiug the sujjple- 
nicntal's operating autboritv. 

A Senate bill jjassed dufing the l:ist 
session of Congress would give the sup- 
plcuicntals. wliich now opcr;itc under 
temporarv' authority granted by an act 
of Congress that expires on hlar. 14. 
1962, permanent status as certificated 
carriers. The hill also would enable the 
suppicincntals, with CAB approval, to 
carry individually-ticketed passengers 
between specified terminals and to fly 
over scheduled carriers' routes for as 
lung as 90 days during peak traffic 
|5Ctiods. 

Supplementals generally endorsed 
tlie Senate bill while opposing its House 
counterpart. The House bill, favored by 
the Ait Transport Assn., would restrict 
somewhat the supplementals' .luthority 
to fly individually-ticketed passen- 
gers. It also would give CAB authority 


to decide what constitutes a charter 
operation, vvlicteas the Senate bill con- 
tains a fixed definition of charter flights. 

Main airline officials fex;! that if the 
Senate bill becomes law. a travel agent 
could cliarter an aircraft, schedule it on 
a package tour and fill it with passengers 
not representative of anv single group. 
Current CAB rules prohibit this. 

1 louse and Senate commerce commit- 
tee members will meet next year in an 
attempt to forge a compromise bill ac- 
ccphiblc to the whole Congress. 

Crash of tlic Imperial Airlines Lock- 
heed 049 Constellation cn route to Ft 
Jackson m Columbia. S. C., has sharp- 
ened congressional interest in supple- 
mental Siifety practices and economics 
and iu military airlift procurement poli- 
cies. The Imperial Constellation, carry- 
ing 74 .Amiy recruits and a crew of five, 
ap|)3reiitly stalled at an altitude of 
several hundred feet while attempting 
an unscheduled landing at Riclimoud. 
\'a.. vvitli two of its fcur engines in- 
operative and a third losing power. CAB 
public bearing on the crash will be held 
in Richmond, Nov. 21. 

Only tlie plane’s captain and its flight 
engineer survived; all others on board 
died in tlie wreckage. Preliminary CAB 
investigation disclosed that most died of 
burns or suffocated while trying to es- 
from the Constellation’s cabin. 
The soldiers had been picked up, on an 
individually ticketed basis, at Newark. 
N. J.. Wilkes-Barre. Pa„ and Baltimore, 
Md.. by Imperial. 

Investigators subsequently discovered 
that Imperial, then known as Regina 
Airlines, was involved in these earlier 

• Crash at Teterboro Airport, N. J„ in 
May. 1950. that resulted in the death 
of one crew member. 

• Sept. 1955. crash neat Ccntr.ilia. 
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Comparison of Oj)erating Results 
In the Sup|»lemenlal Airlines Industry 


Miles 

(000) 

. 1.251,1)85 
1.256,911 
1.2-12,224 
. 1.395.682 
. 1.004,052 
767.287 
. 1,152.988 


89,196 

83.106 

73.004 


(2,4341 

(3,621) 

(8,997) 

(4,756i 


W’asli.. tliat kilk-d !*? soldiers and two 
c-a-w iiicmbcrs. 

• Collapsed landing gear on Issii .lirci.ifr, 
one at .Abetdetn. S.6., in lamuty. 1954, 
and one at Charleston, S, C„ in i-'e-brn- 
ary, 1955. 

• Unanthnrir.cd dc|sartnrc in a Curtiss 
C-46 «ith 30 Marines on board, nbicii 
led FAA to fine the carrier 51.0(30 after 
it discoveretl one of the C-4ft's tn^o 
engines was short 20 gal. of oil. 

Congressional demands for an imes- 
tigation of suppleanenlal airline opera- 
tions began to build after the crasii of 
a President ,\irlincs Douglas DC-6 at 
Shannon, Ireland, on Sept. HI (,AW 
Oct. 16. p. 43). Accident cost S3 lives. 

Tims far this year supplemental air- 
lines h.nc suffered three fatal crashes 
in which 151 passengers and crew 
members were killed. In I960, sup- 
plemcntals experienced two fatal ac- 
cidents that cost a total of 94 lives- 
In 1956, 1957 and 195,8. thev had no 
fatal accidents, and in 1959. their rate 
of 0,06 fatalities per 100 million pas- 
senger miles was better than the 
schcdiilcd air carriers' rate of 0.71- 

CAB exercises two tspes of economic 
control over supplemental airlines. The 
first stems fmm the Board's posver 
to award, rcsokc or withhold the sup- 
pleinentals' operating certificates or 
exemptioii.s to |>ctforni scrsiccs not 
authorised by operating ccrtificatcs. 
C.-\I3 also requites the siipplcmcntals 
to file point-to-point tariffs listing rates 
charged by eacli airline lietween speci- 
fied cits- jjairs. These tariffs arc required 
for both charter flights and scniccs 
offering seats to passengers on an in- 
dividually ticketca basis. The Board's 
power to pass upon tlicsc tariffs is 
virtually unlimited. 

.As a generiil rule, indis idnalls ticketed 
tariffs filed by the 5U|)plcmcntaIs arc 
loner than coinparablc tariffs quoted 
bv the scheduled ait carriers interested 
in obtaining this tvpe of business. As 
a result, militarv transportation officers 
cliargcd with procuring commercial 
airlift often contract witli .supple- 


meiitals. Mililair ,-\ir Transport -Serv- 
ice, under a Defense De]rattmcnt 
policy dircctisc. cannot engage in ex- 
tensive personnel movements svitliin 
continental U. S. 

Supplcnientiils often schedule takeoff 
times to suit the military and frequenth 
don't require adsance rcsersations. 

Immediately following the Imperial 
Airlines accident, at least two of tlic 
six Army regional headquarters in con- 
tinental U. S. ordered their transporta- 
tion procurement officers to stop niov- 

But tlicse dircctises were qiiickh re- 
scinded at the Pentagon Icscl by an 
•Amiy statement that tlicrc "has been 
no ciiangc in Anny policy teairdiiig tlie 
transport of American military per- 
sonnel from reception to induction 

Ncr crtlieless, leli.iblc sources reported 
last week tliat Defense Secretary Robert 
S. McNamara lias taken an active per- 
sonal interest in the restrictions imposed 
on M.\TS and in mcr-all military air- 
lift proenrement policies. Staff studies 
now under ss-ay on these subjects could 
reshape the role of M.-\TS and the 
siipplcmcntals in supporting domestic 
U. S. troop inoscnicnts. 

!n a related development last sscek. 
a Douglas DC-4 oiieratcd by Zantop 
•Air T ransport of Detroit. Midi., crashed 
and Inimcd while attempting to land 
at the Greater Cincinnati .Airport. Both 
the pilot and conihit-thc only persons 
on board-svalkcd a«-ay from the wreck. 
Zantop flight, earning freight for Gen- 
eral Motors, had departed Detroit. 

ZantO|). not a supplemental certifi- 
cated airline, is authorized to operate 
by Part 45 of the Ciii) .Air Rcgiilations- 
As such, it is responsible to t'A.A but 
not to C.AB. although the Board has 
repeatedly sought legislation to gain 
economic control over some 40 Part 43 
carriers holding commercial operators' 
certificates. 

Part 43 airlines, also known as con- 
tract carriers, may not engage in com- 
mon carriage of freight or passengers. 


GE Sets Fixed Rate 
For CT-58 Service 

New York— General lilcctiic Co, has 
contracted to maintain, troublc-slioot. 
nicrhaul and modify New York Air- 
ways' turbine helicopter engines at a 
fixed r.ite pet engine operating liour, 
and has signed a similar contract with 
San Francisco and Oakland lldieopter 
•\irway 5 cos eriiig overhaul and inodifiea- 

In New York. General Electric, which 
inaimfactures the CT-58 engines used 
in New York Ainv.iys' Boeing-A'crtril 
107 helicopters, will station iiiaiiite- 
naiicc cre-ws and a sersicc engineer at 
the airline’s lai Guatdia shops to |)to- 
side line maintenimcc, troublo-shootiiig 
and repair. 

The contract calls for scnice any- 
where on Nesv York Ainvays’ routes- 
if a repair were needed at Idicwild. for 
cxjm])lc. General Electric personnel 
would go to Idleuild to attend to it. .A 
small store of parts will lie carried at 
La Guatdia. 

Oserhaul will be done at GE’s newly, 
certificated aircraft scnicc shop at Lin- 
den, N. J„ and the bulk of tire engine 
parts will be stored there. 

The scivicc engineer, a meinbet ol 
CE's installation and setxice- engi- 
neering department, will direct and 
ciabiate the maintenance operation at 
I.a Ciiatdia. 

No GE crews will Iw stationed at 
Sail I'tancisco, where tlic airline is 
operating Sikorsky S-62 cc|uipment, 

London Airport Struck 
By Loaders’ Union 

l^mdon— Offiei.il strike by 1.100 load- 
ers at London-Mcathrow Aiqmrt, a for- 
mal protest against a govcnimciit wage 
freeze, last week tbreatened to spread 
innong 27 otlier unions after SL'serely 
crippling British European Airways. 

W'ith BE.A's daib schethilcs cut in 
half, and all the airline's 21 Comets 
grounded, the Transport and General 
Workers Uninn was polling other un- 
ions. imoli’ing 21.000 persons, for sup- 
port and possible extension of tlic strike 
to other airlines. 

BE.A’s loaders are cmploved hi- the 
Ministry of .Asiation. TIkt are nn 
strike because loaders employed bv 
British Overseas .Ainvays Corp. reeciiecl 
a fis c-cent hourly wage hike last I'ebru- 
arv. Under an agreement svith the Min- 
istn-, BO.AC pav raises negotiated with 
the National Joint Council for Chil 
.Air Transport, svimld have also applied 
to Ministry employes working on BE.A 
airplanes. Ilowcser, the wage frereze 
went into effect last July and Ministry 
officials said employes could not he 
raised until tlie freeze ended. 
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Northeast Warns CAB of Financial Crisis 


By Ward Wright 

Washington— Northeast Airlines last 
week sened notice to Civil .Aeronautics 
Board that it will haic to ask for sub- 
sidy OT go to the courts in a bankruptcy 
proceeding or both unless it gets imme- 
diate outside financial help. 

Northeast told CAB point-blank that 
it would hai’c to appear before the 
Board witli fluglies Tool Co., a poten- 
tial lender, and Atlas Corp.. which con- 
trols Northeast, no later than Nov. 17 
to explain the utgcncy of its financial 
plight and begin a complete heating no 
later than Nov. 20 if it is to continue 
to operate. 

Earlier, in a letter to CAB dated Oct. 
30, Hughes Tool reported that it was 
willing to give Northeast needed finan- 
cial aid and asked the Board to take 
"appropriate action" to make it pos- 
sible. In the same letter, Hughes Tool 
notified the Board tliat it had been 
discussing with Atlas tlie possibility of 
acquiring Atlas' 56% interest in North- 

Another letter to CAB filed the same 
day disclosed that Hughes Tool had 
been guaranteeing payment to Shell Oil 
Co. for all of Northeast's fuel and oil 
dclii’ered since Oct. 20. Sliell had noti- 
fied Northeast that it would have to 
pay cash for fuel and oil after Oct, 20. 
Since then, Hughes Tool said it had 
paid 539.967 for fuel delivered during 
Oct. 20-27. Northeast ou-es Shell about 
S3 million for fuel delivered prior to 
Oct, 20. 

CAB’s answer to the Hughes Tool 
offer, dated Nov. 8, to assist Northeast 
was that it would waive its established 
procedure for situations similar to 
Northeast’s by not enforcing the so- 
called Slierman Doctrine. Tliis is CAB 
policy applied to cases where control 
of an airline has been obtained without 
prior Board approval. The doctrine re- 
quires that tire applicant for control first 
divest its control before the Board will 
hear the ease on its metits- 

The Board indicated in its answer 
that, while the Sherman Doctrine might 
be waived in the case of financial assist- 
ance to Northeast, Hughes Tool might 
still be in violation or the section of 
the Federal Aviation Act covering merg- 
ers, in its discussed acquisition of the 
Atlas holdings in Northeast. 

Also the Board indicated Hughes 
Tool might be in violation of a provi- 
sion of an August, 1958 Board order 
forbidding Howard R. Hughes, con- 
trolling stockholder of Hughes Tool, to 
"cease and desist from acquiring control, 
in any manner whatsoever” or any air 
carrier unless prior Board approval is 
obtained. Board would not commit it- 
self on these possibilities at present. 


Otlier proiisions in tire Board’s an- 
swer were to require Hughes Tool and 
Northeast to file a report by the end 
of last week listing all agreements, un- 
derstandings, and transactions between 
them and all obligations by Howard 
Hughes or Hughes Tool relatise to 
Northeast or Atlas; and th.it any agree- 
ment between Hughes Tool and Atlas 
for the control of Northeast be sub- 
mitted to tlie Board by Nov, 23 in 
writing for use in an expedited hearing. 

Last week Northeast replied. It asked 
the Board to clarify its stand on whether 
Hughes Tool would be placed in 
jeopardv or subject to penalties for viola- 
tion of the Federal Aviation Act or 
Board order if it went ahead with finan- 
cial a.ssistancc to Northeast. 

Northeast said Hughes Tool had 
stated it would be willing to assume the 
financial risk of hacking Northeast but 
would not assume the legal risk of puni- 
tive action if it did so. In view of fhis, 
Hughes Tool said it notified Shell Oil 
on Nov, 10 that it would no longer be 
responsible for Northeast’s fuel bill. 

Shell, in turn, notified Nortlieast that 
it would require cash for fuel after 
Noi-- 17. Northeast told tlic Board that 
the only way it could pay for fuel after 
that date would be if some of its other 
creditors would forego their payments. 
Nortlieast also told the Board that it 
feared publicity from the withdrawal of 
Hughes Tool support might precipitate 
a demand by creditors for payment of 
past due obligations. If this sliould hap- 
pen, Northeast said it svould have to 
ask for immediate subsidy or start bank- 
ruptcy proceedings. Hughes Tool said 
it would pay tlic 5372.565 fuel bill for 
the period from Oct, 27 to Nov, 10. 
Later in the week, Hughes Tool filed a 
report saying its obligation to Shell for 
Northeast's fuel bill may total about 
5600,000 for that period. 

Northeast also owes TWA $1 million 
for leases of Boeing 707s- 

The report on transactions among 
flughes Tool, Atlas. Northeast disclosed: 

• Northeast owes Hughes Tool 59.5 
million for .i loan made under an agree- 
ment dated May 14. 1960. The loan 
matures in three equal installments be- 
ginning Sept. 30, 1962, with no provi- 
sion for acceleration upon non-payment 
of principal or interest. Northeast is 
not obliged to make any payment at 
any time if doing so would jeopardize 
payment under an agreement which 
secures its Viscount fleet. 

• Moratorium on payments had been 
negotiated between Northeast and its 
principal creditois-Chase Manhattan 
Bank, Vickers Aviation, Ltd.. General 
Dynamics Corp., and General Electric 
Co.— effective last June 30. 

• Aggr^atc amount of interest North- 


east owed Hughes Tool to Oct. 31— 
5354,294— has not been paid. 

• Atlas told Hughes Tool late in August 
that eien with the moratorium on pay- 
ments, Northeast would not have 
enough funds to operate until its winter 
season. Atlas then asked Hughes Tool 
whether, as a creditor, it would be in- 
terested in giving Northeast emergency 
assistance, and wlictlier it would be 
interested in acquiring the Atlas hold- 
ings in Nottheast. 

Cost of maintaining Nortlieast until 
the end of tlie year was also discussed. 
No figure was agreed upon, but brief 
filed last week said it was estimated 
to be about 52 million. Hughes Tool 
indicated it might be willing to put 
up tlie monei' if it could be secured 
bv a second lien on Northeast’s piston 
aircraft, alreadi- coveted b\- a hen held 
by Viekcis. A'ickers refused. 

Current Atlas holdings in Northeast 
consist of 996.226 shares of common 
stock— 56% of the total shares outstand- 
ing. and 516-5 million in 5-5% subor- 
dinated promissory notes. Atlas has 
imested 521 million in Northeast to 
date, of which 518 million has been 
since 1956. 

Northeast- at the request of CAB- 
.said that Howard Hughes had not taken 
part in any discussions between Atlas 
and Northrast. 

Carriers Wavering 
On Fare Increases 

Wasliington — Possibility that Civil 
Aeronautics Board Chairman Alan S. 
Boyd’s public denunciation of fare in- 
creases (AW Nov, 6, p. 37) has dimmed 
carrier hopes for higher rates grew last 
week on the basis of several fare actions. 

Eastern Air Lines took the unusual 
approach of asking CAB to apptoi c a 
fate incicasc proposal before the airline 
formally filed its request. Eastern hoped 
this would save filing expenses if the 
CAB rejected the tariff. The airline 
asked increases of 5% to 7% on all serv- 
ice, except first-class jet, Air-Bus and Air- 
Shuttle. The airline would also drop 
the family fare plan and eliminate food 
and beverage senace on domestic coach 
flights. 

National Airlines withdrew a tariff 
which would have raised coach fares 
to within 85% of first-class fares, 

Trans World Airlines filed for a lower 
one-way piston coach fate between New 
York and California and proposed to ex- 
tend its present transcontinental jet 
excursion fare. 

American Airlines decided to retain 
the family fate plan and drop the con- 
troversial youth fare plan and transcon- 
tinental excursion fares. 
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Slim October Traffic Rise Fails 
To Halt Domestic Airlines’ Slump 


Washington — Domestic ttmikiiiic 
traffic iiiclicd up 2.4% last niontli, 
but failed to halt the dowanvard trend 
of the industrs's growth rate, wliicli 
was 1.2% lower than that of the 
presious oiic-ytat period. 

Available seat miles reached a new 
one-year high of ?1.4 billion, a gain of 
4.7% over the previous year, while the 
October mileage of 4.7 billion was 
12-7% higher than in October, 1960. 

Tlic 29.06 billion resenue passenger 
miles for the year ending in October, 
cut the industry's average system load 
factor from 59.92% for tlie i960 period 
to a new low of 56.54%. In the inonthy 
comparison, load factors dropped from 
59.02% for October, 1960, to 55.60%. 
Coach Activity Increases 

Coach traffic continued to dominate 
the industry’s traffic growth pattern, 
accounting for 58% of the total reve- 
nue passenger miles for October, as 
compared with 48.8% for the same 
month last year. 

Coach resenuc passenger miles 
showed a gain of 21.7% over October. 
I960, and accounted for 1.47 billion 
of the indiistrv's total 2.55 billion 
miles. First-class travel was down 1.6% 
in the monthly comparison. 

Tlie four largest operators— Antericaii. 
llastem, Trans World and United- 
experienced a 1% drop in tereiiue pas- 
senger miles, on the basis of 20.5% 
loss in first-class traffic and an 18.9% 
gain in coach miles. Total as’ailabic 
scat miles offered bs this group increased 
11.4%, with a 54% increase in coach 
and a 9.8% cut in first-class miles. 
Tlic ratio of scat capeicity to sales gave 
these airlines a 54.5% load factor, as 
compared with a 61.6% load factor 
recorded in October, I960. 

In contrast, the sesen smaller trunks 
sliowcd a 12.4% gain in rcs’enne pas- 
senger miles, after a 16.5% increase in 
available scat miles. Coacli traffic was 
lip 51.2% for the month, while first 
class was down 5.5%, Scat mile capacity 
was increased 28.9% in coach service 
and 6.5% in first class. .Average load 
factor for tlicse carriers w-as 51.7% for 
the month, as compared with 55.6% 
for the same month last year. 

National .Ait Lines, which along with 
Delta and Continental has inangnrated 
scnice o'Cr now routes recently granted 
in the Southcni Transcontinental Case, 
had the higliest rti emic passenger mile 
gain and fTic onlv load factor increase 
among the trunk carriers. Tlic airline 
increased available seat miles by 29.1 % 
for the month and recorded a 41.2% 
gain in revenne passenger miles, with 


a load factor of 50.2%. as compared 
with a load factor of onlv 45.9% in 
October, I960, 

A 12.8% cut in National’s first- 
class seat capacity, plus a 69.4% in- 
crease in coach service, gave the air- 
line a 69,7% gain in coach resenne 
passenger miles and a 1.9% drop in 
first-class revenue milts. 

Northeast's Statistics 

Northeast had a gain of 26.5% in 
revenue passenger miles, reflecting a 
67.8% increase in coach traffic and a 
2.2% gain in first class. Finit-class seat 
capacity was increased 57.9% and coach 
58.7%, producing a load factor of 
45.1% for the month. Tlic carrier's load 
factor for October of last rear was 
47,2%, 

Delta increased asailable seat miles 
27.7% in first class and 19.1% in coach. 
First-class revenue pa.sscnger miles were 
up 1 5.9% and coach 25-9% for a com- 
bined gain of 13-7%. Load f.ictor pro- 
duced was 56% compared with 58.6% 
in October, 1960. 

Profit potential aiming the font larg- 
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during the month- Tliree of the airlines 
barely matched the traffic of last Octo- 
ber, wliilc American had a 2.5% drop 
in revenue passenger miles. 

American reduced its first-class ca- 
pacitv 15.5% and increased coach 
28.4%. This resulted in a 21.4% gain 
in coach revenue passenger miles and 
a 25% drop in first-class revenue miles. 
The airline’s monthly load factor of 
55.4% was 10 points below that for 
October, 1960- 

Eastem was tlie only major tnmk 
to "break oven" in terms of revenue 
passenger miles, wliiclr were up a meager 
0-7% for tlic month. First-class ca- 
pacity was cut 7.2%, while coach was 
increased 25.1%. Tire airline's load fac- 
tor for Ihe month was 44-9% on the 
basis of a 15% drop in first-class revenue 
passenger miles and a 12.5% gain in 
coach traffic. 

Greatest Variance 

Trans World Airlines’ domestic scn- 
ice showed tlic greatest load factor 
variance among the major trunks, at 
53.5%, as opposed to 64-5% in October 
of last year. 

Tlic airline had a 0.5% revenue pas- 
senger mile loss for the period, on the 
basis of a 25.2% drop in first class and 
18.2% gain in coaeli miles. Total seat 
mile capaciti was up 20%. reflecting 
a 6-7% drop in first-class available seat 
miles and an increase of 42.1% in caich 
miles. 

KLM Deficit Blamed 
On Low-Fare Traffic 

New York— KLM Royal Dutch .Air- 
lines sliowcd a net loss for the tliircl 
(juartcr of 196! of SI. 2 million, com- 
pared with a net |irofit of S5.5 million 
in tlic third quarter of 1960. Net Iom 
for the first nine niontlis of 1961 was 
SI 1-5 million, compared with net e.irn- 
jugs of S2.S million for tlic same period 
of 1960. 

Operating reicnnes for third quarter 
1961 tolafed S49.4 million, down 
slightlv from S50.8 million in the tliircl 
quarter of 1960. l-’or the nine nioiilhs. 
revenues were S128.2 million, up from 
S122.2 million in same i960 period. 

KLM reports a system increase of 
21% in capacity for the nine months 
and a traffic iiicrcnsf of 12%. Ttaffic 
growth, tile airline said, was concen- 
trated ill lowest iiasseiiget fare and 
freight tariff classes, causing revenues 
to lag behind traffic gains. 

KLM, because of the nnfavotable tc- 
viilts. has omitted the interim dividend 
usnailv declared at this time of year. 
Tlic nine-montli loss amounted to S7.90 
per share of coininon stock. I’or the 
nine months of 1961, KLM’s deprecia- 
tion and amortization cliargcs totaled 
S17.7 million. 
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Third Quarter Reports Stress 
Continuing U.S. Carrier Deeline 


New Yorit— Declining financial re- 
sults of U. S. airlines generally con- 
tinued through the third quarter of 
1961, during which many carriers tc- 
|)ortcd a decrease in c.irnings or a gre-ater 
loss tlian in the same period of 1960. 
Tlierc were some exceptions. 

l''rom c-arly indications, traffic may be 
picking lip in recent weeks compared 
with the same period of last year. 

Despite the third quarter general de- 
cline and the disenchantment investors 
express with airline equities, airline 
stocks have shown sonic recovery from 
lows this fall, indicating a degree of 
latent interest in them. The interest 
is speculative, and lacks the snpputi of 
institutional investors who represent 
the type of investing that would tend 
to stabilize airline stocks. 

Some sources believe 1962 will show 
indifferent results, but arc mucli more 
optimistic for 1965. By then, they feel, 
the overcapacity situation will be largely 
resolved- From this point of view, buy- 
ing now of airline stocks would be ex- 
pected since prices still arc depressed 
despite the small recovery. 

On the other hand, sonic sources de- 
scribe the current slight rebound as 
largclv a tcclinical reaction from a few 
weeks ago when inam airline stocks 
dropped to new lows. Recent buying 
is thought to be “impatience" buviiig 
by investors who feel it is time for an 
upturn. 

Major Exception 

A major exception to the third quar- 
ter trend was Pan American, with a 
third quarter net income after taxes of 
$11,357,000, up from $4,985,000 in 
the third quarter of 1960. PanAm’s 
nine-month figure in 1961 was $8,749,- 
000, lip from $7,517,000 in the first 
nine months of I960. 'Hiird quarter 
operating revenues totaled $140,795.- 
ObO. compared with $119,309,000 for 
the third quarter of 1960. 

PanAni's results were aided by an 
iniprovenieiit in the Latin .Anicrieaii 
Division’s financial standing. A com- 
pany spokesman said tlic di'ision may 
break even for this year or perhaps earn 
a small profit, vvhicli would be the first 
in many years. Increased jet scr ice and 
capacity in the Caribbean and Latin 
AiiicriGi was cited as a factor in this 
improvement. Also, siibshintial M.ATS 
traffic, Ixitli on scheduled flights and in 
jet charters, was a major factor in Pan- 
Am’s operation both on the .Atlantic 
and on tlie Pacific- Pan -Aiiicrican stock 
has been very active, reflecting market 
optimism that PanAm may have estab- 
lished firm control on costs. 


Here are some other recently re- 
ported third quarter ,ind nine months 

• United earned a net of $1,428,000 for 
the quartet and a gain of $455,000 on 
aircraft sales, compared with $7,076,000 
net earnings and $931,000 from aircraft 
sales in tliird-quartcr 1960. Results for 
the first nine months of 1961, which 
include four months of operation since 
the merger with Capital, were net earn- 
ings of $4,787,000 and aircraft sales 
gam of SI. 569, 000- This compares 
with 1960 like period net earnings of 
$5,991,000 and gain of $5,720,000, 
Combined United and Capital revenue 
pa.sscnger mile volumes for tlic third 
quartet of 1961 increased only 3-5% 
over tlie combined volumes of third 
quarter 1960. Comparing the combined 
1961 operations agiinst onlv United’s 
in 1960. revenue piissengct miles in- 
creased 27% for the nine months to 
5,500.505,000; operating revenues 
totaled $570,948,206 for the 1961 nine 
montlis coinpated with $278,895,426 
for tlic nine months of 1960. 

• Eastern showed a net loss— described 
as a net charge to earned surplus— of 
85.994.000 for the third quarter and 
$5,008,000 for the nine months. -A net 
loss from operations for the nine 
months of $10,574,000 w'.is reduced by 
a special credit of $5,566,000 represent- 
ing overliaul reserves no longer required. 
On a comparable basis, net loss from 
operations for tlic first nine montlis of 
1960 would have totaled $4,679,000. 
Operating revenues for the nine months 
of 1961 totaled $220,691,000, up from 
$220,125,000 in the like 1960 period. 
Rci ennc passenger miles for the period 
declined fconi f65 billion to 3.^9 bil- 
lion. and load factor for the nine 
months dropped from 55.03% to 
55,2%. 

• Continental reported a net profit for 
the third quarter of $540,000, compared 
witli $732,000 in the third quarter of 
i960. Operating profit for the quarters 
respcctivelv was 51,456,000 and $2.- 


Trunklines’ 

1961 Loss 

For the first nine 

months of 1961. 

the 11 U.S. tmnk ca 

Tirtrv ,»pv,rrea n ,1** 

loss of $16.9 million. 

compared w'ith net 


lion in the same 

pciiud last vear. Ope 


the first three quat 

cts of 1961 were 

Sl.509.037.000 agai 


penses of $1,499,725 


Ing piofit of S9.3 mil 

on. Non-operating 

expense and iiiconre 

tax brought tins 

figure down to the no 

loss. 


360,000. Gross revenues for the third 
quarter of 1961 totaled $16,435,000. 
dossil from $17,009,000 in third quarter 

1960. I'or file first nine montlis of 

1961. revenues totaled $47,280,000 and 
net income vsas $882,000. I’or the like 
period of 1960. revenues were $45,768,- 
000 and net income was SI. 247, 000 
excluding $200,000 Capital gains. 

• American earned a net profit of $1.- 
334,088 during the third quarter of 
1961, down from $4,502,842 in the 
same quarter of 1960. Revenues for the 
quarters lespcctivclv totaled $109,825,- 
055 and $116,020,550. Net profits in- 
cluding gains from equipment sales 
totaled SI. 688, 137 in third quarter 1961 
compared with $4,477,726 in third 
quartet 1960. I'or the nine months of 
1961, revenues totaled $311,681,652. 
net profit excluding equipment gains 
was S2.925.06l, and net profit includ- 
ing gains was $4,228,229. Comparable 
figures for the first nine months of 1960 
were $321,867,435 revenues, $6,923,- 
961 net excluding gains, and $7,909,- 
105 including gains. 

• National showed a net loss of S479,- 
430 for the third quarter of 1961— the 
first quarter of its new fiscal vear— com- 
pared with a net loss of S2.0b4.572 for 
the same quarter of I960. Revenues for 
the 1961 quarter totaled 520,125,600, 
a 54% increase over the previous like 
quarter. Operating expenses inacased 
only 14%. Depreciation in the 1961 
quarter totaled $2,765,676, an increase 
of $530,000, Cash generated in the 
1961 quarter totaled $2,284,000, com- 
pared with a cash loss of $540,000 in 
the previous like quarter. National’s 
results arc attributed to tliree montlis 
of operation over its new southern trans- 
continental routes. 

• Northwest showed a net of $2,214,074 
for third quarter of 1961. an increase 
of $639,735 over the same period of 
1960. Net for the nine months of 1961 
vv'as $3,504,061. up from $1,349,510 for 
tlic like 1960 period. Operating rev- 
enues for the nine months dropped 
$15,826,439 to $80,587,883. but third 
quarter 1961 revenues were $54,350,- 
611, about the same as in third quarter 
1960. Tiglit cost control measures re- 
duced total operating expenses to $71,- 
467,721 for the nine months of 1961, 
down by $20,185,765 from the same 
period of 1960. 

• Delta reported net income of $553.- 
711 for the third quarter of 1961, in- 
cluding gain of $265,000 from sale of 
flight equipment. Comparable figures 
for third quarter 1960 were net income 
$351,611 including $262,088 from sale 
of equipment. For the first nine months 
of 1961. net earnings were $3,6904)00 
including $265,000 from equipment 
sales. Gross operating revenues for tlic 
third quarter of 1961 totaled $36,612,- 
184, a 16% increase over the same 
quarter last year. 
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REPORT 


Shell reports on three new lubricants 
that improve aircraft operation— and two new 
developments that improve aircraft service 



Grease with 700°F. tempcralure range. AcroShcll® 
Crease 15 is the first grease that lubricates From minus 
100’ to plus 600’F. Made for special applications in jets 
and missiles. Evceods military perFonnance requirements. 


New niuUi-purpose grease. AeroShell Grease 7A satis- 
fies nearly all the grease requirements of large tl. S. jet 
and piston aircraFt. Grease 7A helps ensure correct lubri- 
cation, can cut gie-ase inventory- as much .is 50 per cent. 



First non-ash dispersant oil. These pistons tvcrc pulled 
from engines oF same aircraft after lOOO hrs. Left piston 
used straight mineral oil. Piston on the right used Acto- 
Shell Oil U'- Additil’cs in Oil VV ate 100% metal free. 


Fast refueling. New 8-thousand gallon refueler. Imilt 
to Shell specifications, can transfer 8,000 gallons of tur- 
bine fuel in 13 minutes, l-ow silhouette permits safe 
underwing refueling- Cuts refueling time to the bone. 



Now over SOO Shell aviation dealers. Map above shows 
their locations. Nvarlv 100 Shell dealers have turbine 
fuel as u-ell as gasoline- You can charge fuel, lubricants 
and services on Shell's new Credit Card. See coupon. 


Shell Oil Compaii} 

50 West SOlh St.. Ne» York 20, N, V. 

Please send me informaliun about: 
•YcroShell Crease IS □ 

AeroShell Crease 7A O 

AeroShell Oil W □ 

Turbine fuel localions Q 

Credil cards □ 


SHELL 


SIrect address 
Cily 


42 



Swiss Charter Line Expands Piston Fleet 


By Edith Walford 

Baslo-Balair G.. -tOCf Swi.ss.iir- 
ownct! charier coiiipain which began 
nonscliedulcd passenger .and cargo sen - 
ices in June, 1957, is expanding its foiii- 
cngnic piston fleet for increased service 
to F.jsl .Africa, Cetlon and the Far 
Fast and secs a possible need for jet 
equipment by 1965. 

The company cx|)ccts delivery bv tlic 
end of this month of the first of two 
Dmiglas nC-(iBs ])urchascd from Swiss- 
air. 1110 second probabK will enter serv- 
ice by next spring. Following their 
planned conversion from .80- to 90- 
piis'cngct confignration. tlicy will be 
used primarily to accelerate Balair'v 
]>rcstnt I'ing-distiiiice eliarter flights to 
F.ist .Africa. Ceylon and ToLyn. 

The first jet charter services the com- 
p.im hopes to introduce after it has 
made the necessary equipment pur- 
chases will he used for short- to mc- 
diuin-iange operation. 

Ill addition to its ste-.idih increasing 
charter business. Balair's activities in- 
clude pilot tr.iiiiing courses, sightseeing 
trips, air taxi and crop-dusting assign- 
ments. The cmu|)aiiy also is responsible 
for the handling and clearance of all 
foreign charter traffic using Basic-Mul- 

Financial Struggle 

Originally founded in 1925 as a 
small, privately-owned company with a 
capital of 525,000, Balair had a hard 
struggle to survive and was absorbed a 
few years later bv the fomier Swiss 
scheduled airline, .\d .Astra, now Swiss- 
air, with headquarters in Zurich. It 
took mitil lannaiy. 1955. for the com- 
pany to rc-cstahlish itself as the present 
Balair A. G. sliarelioldine coinpanv 
with a staff of five and a working capital 
of 580,000. half of wliicli was privatelv 
owned, the other half by the Basle gov- 
ernment. 

Todav, the company’s capital is ap- 


prnsimatcly 51 million, and its cm- 
pliiyes total 210. including 50 flight per- 
sonnel and 50 technicians. 

Present aircraft fleet comprises two 
56-seat Vickers A'ikings, three 72-scat 
Douglas DC-fs. tlirec Piper Cubs, one 
Cessna 180 and one eight-sent de llavil- 
l.md Dove. 

Tile A'ikings witli a crew of three— 
captain, copilot and hostess— ate used 
chiefly for the tr.insport of British 
tourists lietvveen England and Switzer- 
land. Tliev also arc used on a consider- 
able mtmlicr of charter flights carrying 
soccer teams and other sport and sln- 
denf groups, trade, politic.il and reli- 
gious delegatinn.s to various European 

DC-4 Conversion 

The nC-4s serve on most of the coin- 
pany ’-s mccliiun- and long-range charter 
flights. Convertible witliin two hours 
from tlieir usual 72-passeugcr capacity 
into airfreighters capable of carqing 
lo.uls up to 9.5 tons, they are used 
extensively for the transport of urgent 
e.trgo. such as perislialile goods. .A grow- 
ing number of foreign travel groups also 
charter Balair DC-4s. Of these, most 
business is generated between Jolianncs- 
buig via Switzerland and London. 
Tokvo and a variety of European 
centers, and betvveen France and Israel, 

On mcdiuni-tange fiiglits, tlic DC-4 
crew comprises captain, copilot, flight 
engineer and bvo liostcsscs; for long- 
di.stanec operation, captain, copilot, 
navigator, flight engineer and two 
hostesses. The same size crew also will 
serve on the Douglas DC-6B aircraft 
this winter. 

The Piper Cubs are used for sport 
pilot training and Crop-dusting assign- 
ments: the Cessna ISO is used only Tot 
sport flying. Tlic de Uavilland Dove 
iv used for cninincrcial pilot training, 
sightseeing trips over the Swiss Alps 
and air taxi duty, both within Switzer- 
land and to a wide choice of flights 


available to popular ceiiterx of intcast 
tliroiighout Europe. Tire cliatgc for the 
round-tri|) eight-sent Dove flight be- 
tween Basic and Frankfurt Main, for 
example, is 5575 and incinde.s a stop- 
over in Frankfurt of not more than 12 
lir., with 563 for cverv 24-hr. additioml. 
The round trip to Paris costs 5412, 
Nice 5640 and A'ienna 5650 from Basle. 

Balair has round-the-clock sen ice and 
can take off on any assignment prac- 
tically anywhere in the world witliin 
two hours after the order is received 
at its Bavle-Mulliiiuscn aiqxirt base, ac- 
cording to the company's joint manag- 
ing director. Otto Gcrsbacli. 

Ill 1959, the two A'ikings acliievcd a 
total utilization rate of 1.706 hr.; the 
first two DC-4v. one of which went 
into seniee in .April, the second in 
Mav. 1959. logged 2.18.8 hr. during 
the year. 

Tiigetlier the four airenift carried 
a total of 5". 545 passengers and 54.6 
F. ,S. tons of cargo. 

In 1960. total flight hours of the 
two A'ikings amounted to 2.159 hr.. 
while fh.it of the DC-4s, to wliicli a 
third aircraft purchased from Pan 
•American W'orld .Airvvavs was added in 
finic of last vear, was '5.909 hr. Total 
passengers carried numbered 45,080, 
freight 7',5 F.S. tons. 

Third DC-6B Probable 

If the present incre.isc in B.alait's 
charter business continnes, it probably 
will fake delivery of a third DC-6B 
from Swissair some time next vear. 
"Tlic aim is to dispose of our two twin- 
engine. 36-seat Vikings, which have 
l)cen in service since l95"-58. as .soon as 
possible." Gcrsbacli said, "We figure 
that with a fleet of three 72-scat, fniir- 
engine DC-4s pins the two. nr perhaps 
three. DC-fiBs. we shall he able to fill 
demand for our charter services until we 
can introdnee our first jets." 

Balair's charter business is split about 
50-50 between foreign tourisrs. par- 
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SF*ACE OUIDER. Drawing of DyiiS'Soar rpace glider, winch 
will conibino extreme &pccH of a ballistic missile with controlled 
and accurate flight of a manned airi'rafl. Designed to he nickeled 
into space, where it could travel at speeds approacliing IB, 000 


mph, Dyna-Soar ivill be able to re-enter earth's almosplicre and 
make conventional pilot-controlled laniling. Boeing is system con- 
tractor for Dyna*Sour,now being developed hy U. S. Air Force with 
cooperation of National Aeronautics an<] Space Administration. 


Capability has many faces at Boeing 



THR6e>ENOINE JET. Scale model of 
America's flrsl short-range jetliner, the Boeing 
727. Already, 117 Boeing 727s have been order- 
ed by Anierioari. biaslern. Lufthansa and United 

PLASMA PHVSICS. Boeing Scientific 
Research Laboratories scientist has verified ex- 

um ionized gas — important in future }i.irn>‘--iii:: 
ol thermonuclear power. 



LOCAL MAINTENANCE and overhaul of Balair E>C--ls up to 5,000 hr, is done locally, At left, DC-4 engine is changed after 1.500 
flight hours- .At right. DC-4 undergoes airframe check after JOB flight hours. 


tieiilatlv front Englaml, visiting Swit- 
rctland and Swiss tourists, svito favor 
siiniincr vacations abroad, NTost [Xipti- 
lar Swiss tourist centers arc Cretce, 
Spain and the Canan' Islands, and Ba- 
lair .says it reccntl) ha.s a marked increase 
ill demand during the winter for flights 
to .Africa. Ctylon and the I'ar Kast. 

In general, the all-in prices ciuotcd h)’ 
Balair fur these long-distance mitnd trips 
include the cost ofa stav at a medium- 
class hotel as well as several excur- 
sions into the surrmindiiig areas. For 
example, nlicn Balair DC-fiB round 
trips arc introduced this winter, a 17- 
da\ sacafiim in Nairobi. Fast .Africa, 
svill cost S(ifi2 per person, a 21 -day trip 
jikI stav in Cevlon can he had for Ss04 
and a ’1-dav visit to Tokyo for Sl,4fi2. 
100% Load Factor 

"'rhe adsantage of our tourist char- 
ter business, which accounts for at 
least half of our total tumoscr througli- 
mit the vear.” explained Gcrsbacli. "is 
that SVC can operate on tire basis of a 
lOflT load factor comijared with the 
fiOT maximum attained hv any 

seheihiled carrier. Reason for this is 
tliat most of our so-called 'chain flights' 
are organized bs' travel agents, who 
hire from us the whole aircraft, not 
just a certain number of seats. Tlic 
prices «’c (juotc them, pavahlc in ad- 
taticc, are normally calculated on a 
flight-hour basis and inclndc all oscr- 
he-ads and extras such as insurance, 
fuel, scn'icing and maintenance costs, 
crew out-of-pocket en route expeiives 
and so on. Bv transferring the load fac- 
tor risk like this to the liircr of tlic air- 
craft, a Balair charter flight tourist saves 
aliout -10% of tlic niimial airline fare 
he must pay for the same trip." 

From .April to October, tlie ]>eak 
summer trasd months. Balair says it 
r.m count on an order for one of 
these chaiii flights tserv nne-tn-two 
weeks. Po|)ular destinations during the 
last two full summer seasons were 
.Athens, Barcelona, Malaga, l.i.shim. 
London, Copenhagen, Marseilles, Ra- 


bat. Rimini, Ttncriffc. Tunisia, but 
jjarticularly Las Palmas. Tlie cliaige for 
flic round trip between Basle and Las 
Palmas, including a H-day stay tlicrc. 
is S17 per pcrstin. 

"But it is rcniatkablc." Gersbach 
told .Aviation' A\'ei:k, "that the hulk 
of tourist air traicl still seems to lie 
confined to Furo|)e and a laricti- of 
centers fartlier castuxird. f base to visit 
score.s of different places on business 
during the lear and nearly c'crywhcrc 
r find tlic need for more travel offices 
and infonnatioii on all aspects tif tourist 
po.ssibilitic-s in the United States. 

"Most Fnropeans still believe in the 
fallac' that the cost nf a vacation spent 
m the United States is prohibitive. I 
know ior a fact that U. S. prices com- 
pare favorably with thnsc charged in 
some of the popular Fiiropcan resorts. 

"Fjrlicr this vear. S.AS Scandinavian 
-Airlines Svstem, among other airlines, 
made an effort to get I.AT.A to ajiprovc 
all-vc.ir exenrsinn fares to the U. S., or 
at least to extend the vvintcr-mnnth IT 
dav excursion fare rate to 21 days to 
make it wortliwhilc for Furopcans to 
st>end their vacation in the Lh S, Rut 
fliat's onlv a drop in the ocean. ft’II rc- 
tjuire a lot more tliau tliat to fill all the 
vacant scats now going begging on the 
traii.satlantic routes. Balair needs to in- 
crease its cross-Atlantic business, too. 
and we're prcptircd to contribute pro- 
portionately to the joint effort required 
to accelerate air traffic in that direc- 


Standby Service 

Balair is oil call to handle surplus 
passenger and nr freiglit flights fnr a 
number nf the major scheduled carriers, 
liarticularlv Swissair, in addition to 
KIM Roval Dutch .Airlines. Sahena 
Belgian W'orld Airlines, SAS. Air France 
and FI ,A1 Israel .Airlines. 

During last summer’s disturlianccs in 
the Congo, the com|)anv was required 
to transfer two A'ikings. two DC-4s and 
a total of SO technical, flving and ad- 
ministrative staff members to Ix.'opold- 


ville within 24 lir, after the first call 
was received. Under the command of 
ONUC (Organisation des Nations 
Unit's an Coiigoh Balair aircraft carried 
food sup|)hes finm their Leopoldville 
base to the hunger-stricken po|nilati(>ii 
of the South Kasai area. Flying three to 
four missions daily, the four aircraft 
logged almost 2.500 flight hours in 
about 20(1 flights during the 5i niontlis 
of their share in tlie Congo airlift. 

Balair’s cliarter aircraft and flight per- 
sonnel liavc to maintain the same stand- 
ards of efficiency as those nf any sched- 
uled airline. Like the iiatinnal carrier, 
Swissair. Balair’s equipment and jiet- 
scmnel arc suliject to the same Swiss 
Federal .Air Office regulations and fre- 
quenev of control. 

Maintenance Procedure 

Tlie companv’s maintenanec facilities 
arc limited, which is why the manufac- 
turer, Bristol .Aircraft, Ltd., Bristol Kng- 
land. carries out maintenance and nver- 
liaiil of the Bristol 6'4 A'iking engines. 
The I’ratt A' Whitney R-2000 DC-4 
povverplanfs arc .serviced and ovcTliauled 
in Copenhagen hv S.AS. which did this 
work jiariotislv when the DC-4' were 
Swi.ssair-tivvned. Both engine tv|ies ate 
dismouiifed and replaced after a tohil 
of I.vOO flight luiiits. 

With the |>urchasc of its first two 
DC-4s from Swissair. Balair received a 
detailed DC-4 airframe and overhaul 
handbook, the recommendations of 
which iirc closclv followed bv Balair 
technicians. The system works like this; 

In a series of six successive checks 
after everv 40(1 flight hours, Balair me- 
chanics, under the .supenision of two 
technical Swissair specialists and a DC-4 
instructor, control and service even 
part of tlie airframe. This work lake' 
four davx (fiOn man hoursl. Major over- 
haul cycle begins at l.SOO lir. and is 
completed after 5,000 hr. (fi.OOO man 
hoiir.sl. Iiut Swissair carries out tlic more 
extensive 5.000 and 10,00 hr. revisions 
and will continue to do so until Balair’s 
ovvii worksliops arc sulfieieiitly eqiii|jped 
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New TWA Los Angeles terminal...and more to come! 


This is TWA’s new temiinal in Los Angeles. It is 
designed to bring greater service and dependability 
to today’s jet-minded travelers. The latest of several 
new TWA terminals in major world centers, it 
includes all the newest TWA features created to 
speed your arrival and departure. You walk right 
through at the flight gate with TWA new jet check- 


in and boarding system. Your bags arrive faster than 
ever, thanks to the revolutionary new “carousel” 
baggage delivery system. You save time at both ends 
of your trip when you fly TWA ... a leader ir 
performance among , 
the major transcon- ^ 
tinental airlines. 


TWAi 



to undertake the entire marntcnanee 
program locally. 

Maintenance aird orcrhaiil of the 
tni' smaller, less eomplic.itcd N'ikings is 
handled hy Balair teclmicrnns at Basle 
airijort. hot cxam|)le. In the time the 
\'ikiiig airfr.uiics undergo their fourth 
check after 1.58(1 flight hours, a mini- 
mum of 780 diffcreirt items have hetn 
set^•iccd and checked off the control list. 
Tnehe technicians are rcc|iiircd to earrv 
out this job, which keeps the aircraft 
grounded frrr four weeks. hedctnl ,\ir 
Office specialist spends an asenige of 
h'-o full da\s a week in Balair's work- 
shops to ensure that the aircraft con- 
fonns with official airworthiness stanrl- 
arcls before it re-enters sets ice. 

The companv’s flight personnel must 
siihinit to periodic examin.itiims. gcncr- 
alh follow’ing the lines of those in force 
hy scheduled airlines, to ensure that 
thes are familiar svitli the sariuus nasi- 
gation.ll and landing aid procedures .tt 
the other airports s'isited. Follosving the 
obligaloiv medical examinations, Balair's 
captains and copilots pass an cfficiencs 

Test program of the captain of a 
four-engined aircraft iiidndcs: 

• Takeoff with one engine cut out so 
that the aircraft has to he flown on in- 
stnmicnts as soon as it is airborne. 

• Thrce-cngiiie ILS (instruincnt landing 
ssstoiii) takeoff. 

• II S takeoff and direct landing on tsvn 
engines with svliich the test is com- 
pleted. 

Balair's pilot school and training sec- 
tion supplies the specialists qualified to 
earrs' out these examinations wliicli arc 
frequently monitnre-d by a representatise 
from the federal ,^it Office. 

Both Balair's flight personnel and 
Icehnic-.il staff are required to take spe- 
cial training courses. These involve six 
vseeks thcoretie-.il and practical training 
for flight personnel, four sveeks technical 
training fur engineers and mccliaiiics, 
wlicncscr any aircraft is purchased with 
w hich the;- base had no pres'ious ex- 
perience. 

.\ number of Balair pilots have quali- 
fied and sersed several years with Swiss- 
air jsrior to joining Balair. Four of them 
have logged a total of about 1 2.000 
flight hr. Flight engineers and naviga- 
tors presently sen ing on Balair's DC-4s 
.ilso are fonner Swissair personnel who 
were transferred to the charter company 
with the purchase of the aircraft. 

General aviation interest following 
World War II had increased sufficiently 
to proiide the b.isis for Balair’s re- 
establishment on a limited scale in 
I94S. However, it agairi had to oser- 
comc a series of tribulations during the 
first few years until it finally gained 
Basic government appros-al and finan- 
cial support for the fornration in Jan- 
uary. I953, of the Balair ,\.G. share- 
holding eompanv. 



SYIVANIA SPIRAL ^ 
ACCELERATORS 


If you've an eye for quality and a need for economy in Spiral 
Accelerator replacement cathode ray tubes — specify Sylvania- 
5BGP-. SBHP- for your high-precision 'scope equipment. 
Sylvania Spiral Accelerators provide extraordinarily precise dis- 
plays. exhibit exceptionally long life with resultant lower costs 
per hour of operation. Consider the reasons for such high quality. 
Guns, for example, are assembled on Sylvania-developed mount- 
ing jigs accurate to -OOl". They're magnified lO times actual 
size on optical comparators and critically inspected for spacings 
and dimensions. In addition, Sylvania Spiral Accelerators under- 
go tests for electrical characteristics, distortion, brightness. Spot 
size is microscopically measured at extreme comers of required 
minimum scan. Perpendicularity of horizontal and vertical scan 
lines is physically measured to meet 1 .0° acceptance standards. 
Too, Sylvania-SBGP-, 5BHP- must meet severe cycled life tests. 
Have a care! Replace with Sylvania Spiral Accelerators. Avail- 
able in a wide range of phosphors. A phone call to your Sylvania 
Industrial Tube Distributor will bring swift delivery. For tech- 
nical data write Electronic Tubes Division, Sylvania Electric 
Products Inc., I LOO Main Street, Buffalo 9, N.Y. 


Available from your Sylvania industrial Tube Distributor 

SYLVANIA 

WnERAL telephone iELECTRONIDS ^ 
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AERO POWER 


Olympus— 

for supersonic economy at Mach 2 plus 


An advuDcei] version of Che Brislol Siddeley Olympus 
is now iiiMler intensive development for British Aircraft 
Corporation's TSR 2. It will give this unique tactical/ 
support reeonriaissance aircraft an exceptional perform- 
ance at speeds up to Mach 2 and over. 


The Olympus has the i<lciil thermodynamio cycle for the 
economic propulsion of a sujs?isioiiic aircraft iit Siiich ^ 
plus nml embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
ovcrliaiil life; n very high thrust/weight ratio; and excel- 
lent handling qualities. 


...PROVED IN SERVICE 

The Olyinpiis has proved itself in several years’ service, 
as the powei'plant of the Avro Vulcan V-bontber. to be one 
of the most successful turbojets ever built. Mainteimnce 
is exceptionally low — last year, for example, on a 26,OHl>- 
mile, I ound-the- world tour, the maintenance required was 
negligible. 

The fndy astonishing built-iii |)utential of the Olympus 
has lu-cn confirmed by the thi-eefnid increase in poucr 
from tile n,00ll-lb tlirust dry of the original production 
engine, to the 33,000-lb tlmist with reheat of tlie latest 
version. 




SUITABILITV FOR SUPERSONIC AIRLINERS 

Already selected for the RAF’s most up-to-date super- 
sonic airernft, the Olympus will clearly require relatively 
minor changes toadnpt it to the requirements of a super- 
sonic airliner in the same speed category. 


BRISTOL SIDDELEY 
ENGINES LIMITED 


For/iirlher iiifryniinlioii plenseicritelo: 

Hrinlol -rlejyi./wrf/is/j iei Liwiled, 

102/0 I’ie IX Jlniileiard, Mmtreal 
Xnrlh. ip.Cumda. 












SHORTLINES 


AIRLINE OBSERVER 

► Watch for tlie International Assn, of Machinists to demand stronger 
Federal Aviation Agency supervision of airline maintenance procedures. 
Dismissal of lAM members who have refused to sign final work orders de- 
claring aircraft airworthy and allegedly hazardous refueling practices on some 
carriers will be major issues in planned talks with FAA. Tlic union wants 
definite FAA regulations which will take precedence over companv main- 
tenance manuals. 

► Russia and Indonesia have signed an agreement providing for direct air 
service between Moscow and Jakarta. 

► International airlines arc increasing activities in opposing tax boosts 
throughout the world. Ten regional working groups of the International 
Ait Transport Assn, will oppose income taxes based on gross revenues of 
the airlines, but uill support assessments on allocated net income and 
creation of an equitable formula for allocating this income. 

► Look for a strong faction within Ait Line Pilots Assn, to openly back 
severing all ties with flight attendants by a constitutional amendment that 
would establish ALFA's Steward and Stewardess Division as a separate 
union. Pilots feel that because the average hostess lacks high interest in labor 
issues, the flight attendants section could become a tc»l of hostile unions 
or ALFA minorities. 

► Turbojet aircraft speeds arc forcing airline pilots to cross and re-cross the 
same wc-athcr front so often tliat pilots are now identifying the fronts with 
hurricane-type code names such as Annie, Barbara and Claudia. Necessity 
of encountering these fronts several times a dav is being cited by pilots as 
an example of now turbojet speeds have increased piloting problems, u’hieh 
should he offset by a lowering of monthlv flight lime. 

► Federal Aviation Agency plans to make Dulles International AiirxirC a 
duty-free port, the first such port in the U. S. Travelers leaving the U. S. 
could purchase items duly free at the airport. Dulles, a jet aiiyxrrt outside 
Washington, D- C.. is scheduled to open in late 1962. 

► Russian tcelmicians base adopted a new risetine method and a iic«’ 
scaling material that make it possible to utilize Ine entire center wing 
section of the new cx]jcrimcntal 11-18-1 turboprop transport as a fuel tank. 
Tests of the new aircraft have demonstrated that it is capable of making tlie 
Moscow-Khabatovsk flight nonstop compared witli tsvo stops required of the 
standard 11-18. It has flown nonstop Irkutsk-Moscow-Lcningr.id-Mosensv in 
10 lir. and will he caipablc of transatlantic flight. It will accommodate 92 
passengers instead of the 84 carried bv the 11-18 or 125 instead of 111 in 
the tourist version. The It-18-1 is expected to go into serial production 
shortly. At present, only a single test model exists. 

► International Air Transport Assn, is again emphasizing its opposition to the 
collection of any fonn of traffic origin and destination statistics. A panel 
created by the International Civil Aviation Organization to study the 
]>racticability of requiring such statistics of ahlincs already has held three 
meetings on the subject. 

► Local service airlines arc faced with a new adsertising campaign extolling 
the advantages of bus trasd oser airlines on short trips. Recent newspaper 
ads of the Greyhound Lines tell prospective airline passengers: "Zoom as 
fast as you like. \V'hcn you step off the ramp you’re still miles from down- 
town." In a time and cost comparison. Grevhound points out its buses dri\e 
the 100-mi. Washiiigton-Richmoiid tun in 2 hr. 20 min. at a round-trip cost 
of 55.95. Wliilc scheduled flight time between tlicsc points is only 55 min- 
utes, the ad contends tliat the extra ground travel and check-in time brings 
the total air travel time to 2 hr. and 20 min. at a cost of 518.80 for tlie 
round trip. 


► Air freight carried by American Air- 
lines totaled 1 3.2 million ton miles dur- 
ing October-an 18% gain over Octo- 
ber, 1960. 

► Allegheny Airlines reports it flew 77.- 
lia^scngers over 15 million mi. dur- 
ing October-a 14% gain over tlie same 
month last year. 

► American Airlines will add an 1 1 a. m. 
jet flight daily between Chicago and 
New York. With the new flight, Ameri- 
can now provides cvcry-hour-on-tiic-licmr 
service from Chicago to New York be- 
tween 8 a. m. and 7 p- m.— except for 
10 a. m.— and from New York to 
Chicago from 8 a. m. to 7 p. m, 

► British European Airways’ first Ann- 
strong-Whitworth Argosy air freighter 
is scheduled to begin service eight times 
pet week between London and Milan, 
Italy, on Nov. 26. 

► Central Airlines reports 25,399 pass- 
engers boarded during October— a 
75.8% increase over October, I960. 

► Eastern Air Lines reports it will 0 |)ci- 
ate its air shuttle services on a "continu- 
ous” basis between New York and 
Washington iind New York and Boston 
during tlic Thaiiksgii ing holidav week- 
end. Eastern says its Constellations on 
tlic air slmttlc routes will depart as fart 
as they can be loaded, unloaded, sen'- 
iced and dispatched. 

► Federal Aviation Agency has signed a 
10-year agreement with the Amciic-an 
Nesvs Company of New York for m- 
stallation and operation of food and 
beverage facilities at Dulles Intcma- 

► Flying Tiger Line re))orts it has flown 
over 4.2 million ton miles of freight dur- 
ing the first three week.s after Oct. 16 
—the date the airline began its new rate 
structure (AW CTct. 2, p. 45)-an in- 
crease of 13% over the same period 
last year and 23% over the preceding 
month. Flying Tiger reports its o\cr-all 
load factor has increased 15% since if 
licgan the new rates. 

► Military Air Transport Service has 
awarded 511 million in contracts to 15 
civilian airlines for transportation during 
the last quarter of 1961. 

► Trans World Airlines reports it flew 
over 105 million revenue passenga 
miles on its international routes diiriisg 
(Tetober-an 8% increase over October. 
i960. 
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BRINGS YOU THE ULTIMATE IN MODERN AIR SERVICE! 

• New 720B Fan/Jets— fastest nonstops ever offered along the Pacific Coast 

• New 720B Fan/Jets— fastest nonstops ever from Los Angeles to Mexico City 

• 707 Jets— between Los Angeles, Salt Lake City, and Minneapolis/St. Paul 

• 707 Jets— fastest between San Francisco, Denver, and Minneapolis/St. Paul 

• Jet/Prop Electra H’s to Phoenix, San Diego, Long Beach, Las Vegas. Oakland 

• Luxury Champagne Flights, Hunt Breakfast Flights, and thrifty Aircoach, too 
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X-15 Objectives Raised to New Limits 


By William S. Rccd 

Edwards AFB, Calif.— More than two years after the first fli 5 lit of the 
North American X-!s hypersonic research aircraft, test data indicates titat 
the rocket-powered airplane will exceed its design limits bv 100% in altitude 
and 17% in speed. 

Hie X-i; already has been pushed to near its design limits of 250,000 ft. 
altitude and 1.200F skin temperature and past its maximum design speed 
of Mach 6. 


In flights exploring the performance 
tinclopc of the aircraft, Ma|. Robert M. 
\Vhite flew it to 217,000 ft. on Oct. 11 
and on Nov. 9 (AW Nov. 13, p- 33). 
White achici’ed a record speed in the 
X-1 5 of Mach fi.O-I. 

White's s])eed record flight produced 
a skin temperature of l.lOOF. as had 
one earlier speed mn. 

ft now appe.irs that the X-13 ivill be 
.able to reach Mach 7 and 500.000 ft. 
New program objectives call for the 
X-15 to attempt to eventually reach 
these limits. 

A model of the aircraft originallv 
uas tested to Mach 7 in a wind tunnel 
and there were indications at the time 
of factory rollruit that it might lie 
pushed to' that limit in flight (.AW Oct. 
20. 1958. p. 26). 

Progress of the X-15 research pro- 
gram. while not without occasional set- 
backs, has produced satisfactory results 
in the fonn of eonfimiing data on )iiuch 
that was thcorv a few months ago. One 
of the most significant products is con- 
firmation of man’s abilitv to operate 
cffcctivclv under conditions of weight- 
lessness, altcmaling with lugli positive 
and negative transverse and normal ac- 
celerations. Of no less significance is 
data on acrodyuamic heating, liigh tem- 
perature structures, throttleable rocket 
engine pcrfoniiaiicc. bioastronautic d.ita 
and upper atmospheric research on cos- 
mic radiation. 

Flight Data Gop 

Paul F. Bikle, director of the NASA 
Plight Research Center, warns that 
there will be a gap in flight research 
data rcsulKiig from the lack of a suitable 
test vebicle to follow the X-15 within 
a reasonable time. 

lilarly 1963 slimild see the end of the 
X-I 5 program as it was first laid down 
and this will be the start of a flight data 
famine that will continue until the 
IDyiia-Soar vehicle reaches flight stage, 
lirobiihly a year and a half later. Bikic 
said. byna-Soar, he says, should have 
been started into the construction phase 
as soon as it was proved feasible on 
]iapcr. Too oftai. concepts arc jirovcn 


on pa|)CT and the next step is taken 
without building the hardvs'.irc to back 
up proof of tlic first concept. 

Design of future control systems 
should put man more in the loop than 
was thought |)ossible when Project Mer- 
cury was conceived, Bikle says. Pilots 
should be made to work all the time, 
not merely called upon to take over in 
case of an emergency or else they will 
be like a passenger in an automobile 
who is required to take the svheel the 
instant a tire blows out. If the pilot 
works througliout the flight, he will 
already be a p;irt of the svsiem and more 
ready to function whcncs'cr an cmer- 

A new adaptive flight control system 
is near the flight stage. It is now being 
installed in the number three X-15 and 
will |)rovide variable gains to the pilot’s 
stick resulting in optimum control 
forces and response rates at all airspeeds 
and altitudes. Tin's system will con- 
tinually adjust stick forces and control 
surface ratc.s regardless of dvnamic or 
Mach number. Depending on the suc- 
cess of this svstem in the number three 
aircraft, which to date has not flown, 
the adaptive control .system will be 
retrofitted to the other two aircraft. 

Anotlicr control svstem modification 
soon to be flown will be the incorpora- 
tion of stability augmentation into the 

aiiginontation svstem will damp out 
some of the unstable oscillations which 
occur at extreme altitude when reaction 
control is used. Lricking anv damping 
action at low dvnamic pressure, the 
X-15 is unstable with the present sys- 
tem. Reaction augmentation will make 
control during the ballistic portion of 
flight easier and more precise. 

The two active X-1 5s in the program. 
Nos. 66670 and 66671, had been aloft 
a total of 77 times l>y the middle of 
November. Powered flights were made 
29 times with the XLR-ll engines and 
1 5 times with the XLR-99 RM-1 57,000- 
11). thnist engine. One unpovvered free 
flight, the first, on func 8, 1959, was 
made by North Ainetican Aviation Test 
Pilot Scott Crossficld. ’Tlie remaining 


32 flights which have seen the X-15 
aloft blit not launched were cither de- 
liberately planned to test compatibility 
of the X-15/B-52 combination or were 
aborts due to a variety of reasons— com- 
munications failure, prcssimzation 
hisses, ,\PU m.alfiinction. control sys- 
tem failure, etc. Tlie first powered flight 
with the XLR-99 engine was made lay 
Crossficld on Nov. 1 5, 1960, approxi- 
mately two years past the time when the 
engine was scheduled for flight. Devel- 
opment difficulties with XLR-99 caused 
the delay, among which was the explo- 
sion of an engine during runup in the 
number three aircraft in June, 1960 
(AW June 13, I960, p- 37). ’The ac- 
cident caused the virtual destruction of 
the aft fuselage but the aircraft has been 
rebuilt. 

Low Speed Work 

By the time the XLR-99 was ready, 
considerable low speed work had been 
accomplished in the number one and 
two aircraft equipped with two XLR-II 
engines. Project personnel report that 
there has been no engine malfunction 
on any of the flights. 

’The number two aircraft experienced 
an ciigiiio fire shortly after launch on 
the fourth powered flight (AW Nov. 
16, 1959, p. 32). Crossfield shut the en- 
gines down and elected to land on Rosa- 
mund Dry Lake rather than attempt to 
make the lake at Edwards. Although the 
landing was good, even discounting the 
emergency nature of the situation, the 
fuselage fractured at the juncture of the 
fuel t.ink compartment, probablv be- 
cause there was a significant amount 
of unjettisoned propellant aboard. Com- 
plete fuel jettisoning did not occur be- 
cause of the nose down altitude of the 
aircraft, resulting in a higher than de- 
sign weight at landing. 

With the characteristic rapid fall- 
through of the nose, the structure 
yielded and the aircraft broke its back. 
Repair was rapid, however, and the air- 
craft flew again on Feb. II, 1960, three 
months after the .accident. 

Management of the $225-niillion re- 
search program is under the direction of 
the National Aeronautics and Space Ad- 
ministration. Actual direction of the 
program emanates from the NASA 
ilight Research Center at Edwards 
AFB including flight test planning and 
data reduction. Nlaintenance of the 
three X-1 5s is performed by NASA- 
thc Air Force maintains the two B-52 
carrier aircraft. 

Modifications for depot-type mainte- 
nance on any of the five aircraft or re- 
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A broad program of oceanographic research is 
yielding interesting results at Honeywell’s ocean- 
research base. In addition to studios and R&D in 
geophysical oceanography, advanced techniques 
are being developed for the acquisition and anal- 
ysis of underwater data. A study of the ocean’s 
variables and development of underwater iastru- 
mentation are also proceeding under contract to 
the U. S. Navy. 

Honeywell's experienced scientific staff, together 


with the Seattle Development Laboratory’s out- 
standing development and test facilities on Puget 
Sound, offer a unique capability for research on 
oceanographic problems. 

Principal areas of Honeywell activity include: 
OCEANOGRAPHIC INSTRUMENTATION -Research 
and development of high-output, low-frequency 
research sound sources^, .surface and subsurface 
instrumentation buoys telemetry equipment 
and techniques © plus unique data recording. 


storage and display techniques and equipment. 
ANALYTICAL STUDIES - Oceanographic studies of 
thermal structure, salinity, relationships of am- 
bient noise to sea state, airborne wave height meas- 
urement, magnetic variations in the oceans with 
time, depth, and locus. 

FACILITIES include a 50-foot research ves.sel© 
a 50-foot instrumented barge@ , and a new 65-foot 
twin-screw catamaran now under construction 
which will be a “floating laboratory’^ 


FULL DETAILS on reguesl. Addrea. Dr. T. F. Hueler, 
Homywell Seallle DevelopmenI Laboratory. Scalllc 3, 
Waihington. 

Honeywell 




EARTH SCIENCES AT DRESSER ELECTRONICS, 

NATURALLY! 


Since 1945 Dresser Electronics has been solving instrumentation 
problems associated with earth probes — first to find oil traps 
for petroleum geophysicists, now also to provide immediate answers to 
vital defense and security problems, A sample of present contracts — 

for: U.S. GEOLOGICAL SURVEY (Major Crustal Studies Project)— Long-Range 
Recording Systems for VELA LfNIFORM program. 

DEPT. OF DEFENSE (Civil Defense)-aii Automatic Radiation Moni- 
toring System. 

USAF (ARPA)— development and prototype of Unmanned Seismic 
Station. 

US ARMY (Signal Supply Agencyl-instruments and field studies rel- 
evant to seismic techniques for Missile Impact Location. 

USAF (Systems Command/Hanscom Fieldl-development of VLF Elec- 
tronic Seismometer with possible lunar probe application. 

Dresser/ SIE systems engineering is also at work in other projects 
throughout military, industrial and defense areas. 

The unique approach of this systems-oriented company may solve your problem. 


DRESSER ELECTRONICS 



SIX PILOTS CURRENTLY INVOLVED in the X-15 fiiglit research program arc shown 
beside their vehicle- The pilots and the number of powered flights they had made as of 
Oet. 25, 1961 arc, left to right, John B. McKar. N.\SA, (2); Joseph A, AA’alker. N,AS.\ 
(9); Cdr. Forrest S. Petersen. USN H); Maj. Robert A. Rmhw'orth, USAF (5); Neil A. 
Amisltong. NASA (2); and Maj. Robert M. White. USAF (10). Scott Crossfield. North 
American Aviation, completed the contractor portion of the irrogranr with his 13tli 
powered flight on Dec. 6, I960. 


latcd components usually arc handled by 
the manufacturer under terms of open 
contracts let by the Air Force. Actually, 
careful delineation of which group— Air 
I'brcc or NASA— handles nhat in the 
program is difficult to determine since 
in the whole effort teams from botli 
sides work in parallel and it is difficult 
to distinguish where one leaves off and 
the other begins. 

Considerable instriinicntation lias 
been installed by NASA at the Edwards 
station and in the High Range stations 
(AW' Feb. 25, 1959, p. 28) for data 
gathering, but the High Range e.xtcnd- 
ing from Edward.s to near W'endoser, 
Utah, svas contracted for by the Air 
Force, It is maintained under N.AS.A 
contract by the Bendix Corp. 

Funding pros’ided by the U. S. Nas y 
i.s relatively small, amounting to S7-4 
million, or about 3% of the total. 
NAS-A has spent about S43 million and 
the remaining SI 72 plus million is Air 
Force funded, 

X-15 has handling characteristics 
similar to Century Scries fighter aircraft 
including high sink rate, trim change in 
the transonic region, and slight un- 
damped stability variations without sta- 
bilitv augmentation. Maj. Robert M. 
W'hitc describes the X-15 a.s tvpical 
of liigli lift/drag aircraft and vs’ithout 
serious fault as to stability and control 
parameters for a pilot sersed in tlie 
foibles of present day liigh sjsccd 
fighters. 

W’liitc told Aviatios; Wkek tiutt the 
X-15 is “rock solid" throughout all 
speeds with the stability augmentation 
system on. and fly-able with the svstem 
off although somewhat less inanageable. 
as ate most supersonic aircraft svithnut 
stability systems. 

W'hitc’s flight to 217,000 ft. reccntlv 
was controlled cntitelv with the side 
stick, a controsersial feature which al- 
most caused the loss of the number one 
X-15 on its first glide flight. North 


.American -Aviation Pilot Scull Cross- 
field declared before the flight that he 
would use the side stick for the entire 
flight and got info sctiou.s trouble when 
he began the lauding flarcout because 
the response rate of tlic stabilator. (or 
one-piece stabilizer-clesator) was ton 
slow. Data from that fliglit sliows tliat 
the side stick controller was pnslicd to 
both its forward and rearward stops 
while the pilot tried to flare the airer.ift 
with a stabilator response rate of 1 5 
dcg./scc. I.atcr, the gain was changed 
to prns’idc 25 deg. 'sec. rate and with 
this more realistic tc.sjionsc. the side 
stick became usable. 

Use of the side stick minimizes tran- 
sient control inputs which can be ap- 
jircciatcd by anyone who has undergone 
significant amounts of transverse g- 
Under power, the X-1 5 svill aca'leratc 
along its longitudinal axis to more than 
5,5g at engine burnout. This occurs 
while climbing at an angle of ’2 deg- 
nn altitude flights which iirnhahly will 
approach 60 deg. when a full-throttle 

Of still greater concern from the con- 
trol standpoint is negative transverse g 
in combination with |»siti\e normal g 
experienced on re-entry. Transsersc g 
is measured parallel to the X-1 5 thrust 

iiiovc the pifot forward in iiis seat, posi- 
tis'C transs ctsc g tends to force him back 
in his scat. W'hifc's descent from 217,- 
000 ft. forced upon the X-15 a maxi- 
mum normal acccletation of -l.5g and a 
transverse acceleration of — 2.Sg. Use of 
a center-mounted contrt'l stick probablv 
miuld base forced tlie input of un- 
u-anted fore and aft control imwcmcnts 
while the pilot «-.is executing the task 
of maintaining a proper rc-entn' atti- 
tude. 

Negative transsersc acceleration re- 
quires mote in the tvay of physical re- 
straint for the pilot’s body than anv 
oilier mancuser. Of particular concern 



Engineered 

Environment 

The thimble-aited neat of the potter waap 
is a feat of engineered environment as 

fully gathers hundreds of particles of 
wet clay and positions them inside the 

them. This maintains proper humidity 
for larvae during the hot, dry months. 

How is humidity control being handled 
in your project? Proper and reliable 
functioning of electronic components as 

on precision humidity control. Special- 
ized AAF equipment that "tailors" the 

tary standards. 

AAF's half century of experience is 

is ready to collaborate with yours in con- 
quering environmental control problems. 
"Better air is our business.” 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 
American Air Filter (ij,, Inc. 
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“OUTSIOE-IN" TEST i-eprasents fina) checkout of the Bendik 20' by 27' satellite test chamber which has been completed ahead 
of schedule. This leak-rate test consists of sealing the chamber, enclosing It in a polyethylene bag, and tilling the space between 
the bag and the chamber with helium. As the chamber is pumped down, the exhaust products are analyzed for the amount of 
helium which might have leaked into the chamber. "In-leaking" was within specification as measured by a helium mass spectrometer 
leak detector. Earlier pumpdown tests also exceeded specifications. An altitude of 1,300,000 feethas been ach/ered and mainiainedl 
This altitude was reached In only eleven hours of pumpdown time! Look to Bendix where ideas uhlock the future. 


SPACE ENGINEERS experienced in integration, assembly and testing of 
satellites will find new careers at the Bendix Space Laboratories. Specialists 
are needed for thermal-vacuum, vibration, structures, dynamics, radio and 
noise interference, fluids and mechanics, instrumentation, circuit design, 
and field test. Write or call Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan— an equal opportunity employer. 



Bendix Systems Division 


is the need tu restrain tlie pilot's head tci 
pa-sent the head and the protective lid- 
met from being forced forward and 
down I)' virtue of its own weight. Sc- 
airing the liehnet to the hcacla'.st by a 
cable or some other inc-aiis was riik-d out 
het-aiist i>f possible complications of 
esea|x: procedures. 

Siipimrt for the head during iicgatii'c 
Iraiisi'erse g is proi'ided In building a 
liebiiet rest into the top of the cockpit 
eaiioj)\. The forehead is tested against 
.1 sii|)port and the head prevented from 
shnnpiiig forward during longitudinal 
di'celeration. 

Restraints also are applied to the test 
of the body to keep the pilot well posi- 
tioned during all phases of flight. Of 
particular concern is the need for sup- 
port for the jhlot's arms in a manner 
that will reduce as much as |)ossiblc mi- 
wjiited movements which may be intro- 
duced into the control system. 

Planned Profile 

Mach of the X-is pilots tries to fly 
eserv |jrescribcd mission as nearly as 
possible to the planned piofilc-not 
fiiini the standpoint of exceeding the 
hunts of safety hut from the standpoint 
of professional pride. White's altitude 
fliglit w-.is profiled for a niaxininm alti- 
tude of 200,000 ft. and he was not 
(tleased with having meishot the mark 
In IT.OOO ft. lie would rather base had 
it eonie out exactly cm the |>tamied alti- 
tude if onlv to prose tliat he could hold 
the exact pitching moment flight path 
as planned. 

,\s It was. slightly more nose up pitch- 
ing inoment than he svoiild base desired 
was introduced into tlic aircraft by tlic 
reaction exintnil system as he was en- 
deavoring to hold a ^2-deg. attitude on 
the was- u|). Ilic higher angle acquired 
after eiigiiie burnout about HO.OOO ft. 
caused the extra altitude to he gained. 

\ lien- featuK- ill the X-l ? is a control 
ssstem, soon to be tested, which will 
integrate the reaction control system 
into the same control stick witfi the 
aerodvnamic system. Pliase-in from 
one si'stem to the other will be auto- 
matic and smooth as nccessitv dictates. 
In other words, if tlic aircraft ha.s |)assed 
far emmgh out of the atmosphere so 
that the aerodynamic control system be- 
gins to lose effcctii eness and the |)ilot 
commands a I >0 deg. sec. roll r.itc but 
tlie aerodynamic contnils will ptmide 
onlv 120 deg. sec. the reaction system 
will add tlic additional lO deg. sec. 
iieccssan . More and more percentage of 
the control will he taken over by the 
reaction system as dy namic pressure l>c- 
comes Ilss and vice lersa. Ohiiously , 
Mitli all the par.micters that must be 
sensed for smooth functioning of such 
a sisfein, considerable testing will be 
necessary before the system becomes 
useful. Until then, reaction control still 



How OGO keeps its eye on the ball 


long life, orbital flexibility and minln 
size, weight and power, 

ATL is also actively engaged in 
development and manufacture of o 
satellite stabilization components 
systems, including optical rate/yaw I 
sors and micro thrust reaction cor 
systems. Individuals interested in c 
lenging career opportunities at 


scanner system, 
highly successful: 

Advanced Techr 
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strong steel skin for the Skybolt 


An Air Force B-52 bomber will be able to hide in 
the sky and launch four Douglas Skybolt nuclear 
missiles at targets 1,000 miles away when this air* 
launched ballistic missile becomes operational! 
The Skybolt, presently underdevelopment, will 
give us another strong deterrent against enemy 
attack. 

To obtain this long range, Douglas designers 
had to trim every ounce of dead weight from the 
Skybolt without sacrificing strength or perform- 
ance. They used an ultra-high-strength steel 
sandwich-rolled between two other steel plates 
to obtain highly uniform gage and extremely 
smooth surface. The result— a steel motor case of 
great reliability. Sandwich-rolled sheets are also 
commercially available for other industrial 
applications. 

The search for stronger, lighter-weight com- 


ponents has led to general use of ultra-high- 
strength alloy steels for vital parts of rockets, 
missiles and aircraft. United States Steel has 
been a pioneer in their development. All USS 
Aircraft Quality Steels are accurately controlled 
during production to meet military specifications, 
and to assure uniform cleanliness and maximum 
responsiveness to heat treatment. Our metallur- 
gists are ready at all times to help you make the 
best selections. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS is a registered trademark. 

United States Steel Corporation • American Steel 
and Wire Division • Columbia-Geneva Steel Divi- 
sion • National Tube Division • Tennessee Coal 
and Iron Division • United States Steel Supply 
Division • United States Steel Export Company 


United States Steel 



will be liandlcti with tiic left side stick 

Rccm cn from Oitreiiic iiititiidc, such 
.IS liic flight in wiiicli W'liitc rt-jclied 
217.000 ft. and flic aircraft's sciocitv 
afforded oiilv 3 psf. dynamic ptessuie, 
is not like recovering from a stai! as 
miglit be expected. A combination of 
gradual g buildups from zero to 4.? 
eliminates an\ aerodynamic buffeting. 

White says iic li.id tlie impression 
before his first re-entry that tlierc miglit 
be some buffeting as tlic aircraft began 
to Hi again after merely falling but 
suflieicnt indicated airspeed is attained 
before Ig is reached so that tire 
X-1 ; is not flying in a stalled condition. 
Transition from a minimum of 1 |isf. 
over the top to the point where suffi- 
cient dvnainic pressure of about 260 psf. 
is reached is sniootli and ciitireiy witii- 
out tiie suspected stail buffet. WTiite 

Sfabilafor Trimmed 

During the baiiistic portion of flight 
wlicn dy namic pressure is too low for 
the aerodynamic controls to function, 
the stabilator is trimmed to a precal- 
culated angle wliicli will give it tlie 
required bite wlien siilfieic'iil dynamic 
pressure is attained. Until that time, 
attitude is inaiiitaiued by the use of 
tlie reaction control system. Less and 
less reaction control action is nex.dc'd as 
airspeed gradually builds up to the point 
wlure tlic acrodynamie system takes 
met. The preset angle allows for tlie 
aircraft to be in reasonable trim state 
wiien speed builds up to tlic |ioint where 
flying starts again. 


knotty ijrobicnis exist svitli re‘S|)cct 
to tlic ability of tiie X-1 3 to reach pre- 
determined landing |ioiiits during dif- 
ferent portions of tlie fligiit. There are 
about two dozen lakes in the liciiiity 
of the flight path on which successful 
landings can be made. Ifosvever. there 
is .1 eoustantly changing cardioid-slia|ied 
(heart-shaped) pattern vaiying with 
changing airspeed and altitude which 
coi ers that portion of the ground wliich 
the aircraft can rcacli at any giieii time. 
Turning Radius 

I low far the aircraft can glide is a 
function of tile energy built u|i in tlie 
machine, both potential and kinetic. 
Under most conditions, the X-1 5 can 
glide for ahout 20(1 iiaut. mi. lint the 
closest field it could successfully lie 
maneuvered into is .ibout 25 naut. mi. 
ahead of it. Tliercfote. the aircraft could 
be over Hdwarcls at maximum speed or 
altitude and he unable to mauemer for 
a landing on the lake. There simply is 
no wav for the ciiergv in tlic iiiacliine 
to be judiciously expended in manemer- 
ing or b\ absorliing it in aerodynamic 
drag. Turning radius at high speed or 
at high aititude is eer\ great and if tlie 
pilot iverc to try to spiral down from 
a liigii altitude and high speeti condition 
to a point directly beneath him he 
would hill abmil 25 mi. short of tlie 
intended landing. 

Tliis unusual feature has lieni drilled 
into all sacn X-1 5 pilots and tlicy arc 
.advised by controllers maiming a plot- 
ting iioard in tlie X.ASA eoinniunica- 
tion center svliiil tlie state of tlie cnergv 
in the aircraft is. .Additionally , rougli 
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X-1S RESTS ON EDWARDS lAKE BED after landing while llic B-52 carrier aircraft flic« bv in a customary sahite. Fire and rescue 
etews arc on hand moments after the aircraft comes to a stop and immediately neutralize residual fuel which drains onto the sronitd 
Note scorched NASA marhing band on vertical tail. Heat-sensitive paint is used at times for special readings * 


rules of lliumb arc calculated before 
each flight, h’or example, W’liitc cal- 
culated on his altitude flight that he 
could maneuver Iwck into Mud Lake 
over svhich he svas launched if the 
engine failed at any time before vv 
sec. after ignition. 

If failure occurred after that, lie 
would try for one of the intermediate 
lake-5 or for Edwards depeiiding on 
position and energi at tlie time of 
failure. In any esent, be eonkl depend 
on ennstant adi icc from the ground as 
to the state of the aircraft's energv. 

Ground plot of the energy, liowcvcr. 
is useful to the pilot oiilv to the point 
where he intercepts the high kes, usu- 
ally at 20,000 ft. High key is one of 
t«'o pre-established )joints in S|>ace 
which give the ])ilot a go or no-go for 
a dead stick landing. From this point, 
any infomiation relased from grmiml 
controllers would suffer from a time lag 
and ra|)id "how-goes-if infomuition is 
needed instantanconslv. In this phase, 
experience and a nebuhnis thing called 
intuition are the most reliable mi-ans 
of calculating the flight path in order 
to achie-se touchdown at a jirecisc point, 
ludicioiis use of speed brakes to increase 
dr.ie and sariafions in the size of the 
landing pattern afo necessan' to bring 
the powerless tesenreh aircraft onto the 
lake bed at a prescribed landing point. 

A new teclinie|iie. that of energy man- 
agement, is being developed to predict 
acciirateh whether or not a jiredctei- 
mined landing point is within range of 
an unpowered aircraft. 


F.nerp- within the aircraft is dirccth- 
|>roportional to the altitude and to the 
sipiare of the l elocity of the vehicle. In 
the case of the X-1 s, its ability to glide 
to a certain point and effect a safe land- 
ing is the result of the pilot's abiiitv to 
trade off tlie potential and kinetic en- 
ergy of the craft for range and mancu- 
senihility. 

Looking down from above, flic area 
into which the X-Is can safclv he imi- 
iiemcrcd appears as a cardioid gcncrallv 
ahead of the aircraft with the salles iif 
the e.irdioid closest to the aircraft. It 
must be noted that because of the 
X-l 5's limited maneiiverabilitv. the area 


X-IS WING TEMPERATURES 



GRAPH SHOWS TYPICAL chordwisc tern- 
jxiratiire guidieiit for fliglit ;it Maeli 3. .At 
higher Mach iiunibcis, the eliiiiacteristic 
di|i in tcmpcnitiirc near the oidiniites of the 
giaph disappeais. rempciuturc builds up on 
the leading edge at high spec-d mure rj|iidh 
tmlil tlie curves slope gradually from left 
to light. Note the tciiipcratiiTC gradient 


into which it safclv can be landed usu- 
ally b'es ahead of the flight path, and 
although it expands with increased 
speed and 'or altitude, it also moves 
out ahead of the craft as the s|)ccel in- 

Calculatioiis of the correct energv 
inanagenienf tcciniicjiies arc made prior 
to each flight in the program. Lines 
representing the nearest point on wlhcli 
a landing can be made are overlaid on 
a map of the planned mission together 
with airspeed and altitude points repre- 
senting mininiums which must be at- 
tained at certain points. 

Ffesent metliod of information dis- 
play in the N'.AS.A control room is ratlicr 
ciinibersome and requires some inter- 
pol.itioii. Soon to 1)C installed is a visual 
display of energy mi a 21-in, screen 
vvhieli will show aircraft position relative 
to file ffroimd and tlie |jossiblc landing 
area in the form of a variable-size 
cardioid superioi|)o5ed nil the ground 
display . Inputs of aircraft S|Jeeel and 
altitude will be fed into a computer and 
will aiitomaticallv van the size of the 
cardioid. .Attitude of the aircraft also 
affeef.s the si/e and shape of the displav 
leflecting the lessened range of the air- 
craft vvlieii It is ill a steep climb. 

Ilcfereiicc to the clis))lay scope will 
iiiable groimcl eoiitmllers to assess im 
mediately the range potential of tlie 
X-'l s during all phases of flight begin- 
ning with a small cardioid. representhig 
a small energy potential, at the start to 
a v eiy large area well out ahead of the 
craft as it rc-aches speed and altitude 
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research vehicle comes back to rest on 
the Edwards dry lake bed. 

Energy management display has obvi- 
ous applications to Dyna-Soar because of 
the problems inherent in recovering such 
a vehicle from orbital flight. Not only 
will a dis|jlay be vital for assisting 
round controllers in advising pilots 
lit an airborne cockpit displav is 
deemed ncccssarv. 

Such a display, aheadv being worked 
on. would present to the pilot bis pres- 
ent position, the suitable binding sites 
alicad and a superimposed shape em- 
bracing the ground area onto which he 
could bring the craft for a successful 
landing. One more task for the X-l 5 
will be to test such an airborne energy 
management displav prior to its instal- 
lation in Dyna-Soar. 

Efficacy of energy management 
method of landing versus some pro- 
cedure figured out by a computer and 
relayed to tlic pilot is proved by assess- 
ing the landings made in tlie X-li bv 
the seven pilots. Early in the program, 
no particular point on tlic lake was 
designated for landing but at the sug- 
gestion of the pilots, a marker was 
laid down as the touchdown point. 
Records have been kept of the landing 
point distance from this marker and 
they show that most landings have been 
within 1,000 ft. of the mark. Tliis is a 
good perfomianec even for powered air- 
craft and little short of spectacular for 
the unpowered, high lift/drag X-l S. It 
|)oints up tlic usefulness of this tccovery 
technique for application to otlier space- 
craft such as Dyna-Soar and even opens 
tlic way for these aircraft to kind at 
bilses which may not necessarily have 
the fortunate geography of F.dw-.irds. 

Nomial approach pattern speed for 
the X-l 5 is 300 kt. and at this speed. 
W'liite reports that the X-IS lias a very 
“solid" feel. With tlie flaps and gear 
up it lias about the same glide ratio 
as .in F-lOd in landing configuration 
and pilots have found it helpful to 
practice approaches in the F-IO-I at the 
various emergenev landing sites as well 
as the main rccovcrv spot at Edwards. 

Once the aircraft is turned onto final 
appro, icli. the ventral fin is jettisoned 
and the flaps extended. Forward sjieed 
is traded for fl.ireout abiiitv as the air- 
craft approaches the ground and once 
the flare is under vv.iv, the landing gear 
is extended. Average touchdown speed 
is about IS3 kt. and although the air- 
waft coiihl be landed at a slower speed, 
it is mote or h-ss 'S|)ikcd'' or flown hard 
on the lake bed to prevent tlic nose 
from slamming down too hard. Since a 
lower speed would result in higher 
angle at ground contact, this is avoided 
in order not to exceed structural limifv 
on the fuselage. It is not possible to hold 
the no.se off the ground because the sled 
skid.s ate aft of the stabilator center of 
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pressure and therefore the stabilator can 
exert no moment on the tail to bold 
the no.se off. Once the skids touch, the 
nose comes down and the pilot is power- 
less to prevent a healths thump. 

.An unorthodox method is used for 
directional control once the craft is on 
the ground. Croniid .steering is achieved 
by lateral displacement of the control 
stick which causes differential stabilator 
deflection to impart more or less weight 
tn one or the ortier of the skids. There- 
fore. if the aircraft tends to drift toward 
the right of the nilhmt, the pilot ap- 



iiito a landing spot within the aic-j enclosed 
bv- the cardioid shape shown here. Note 
that the aircraft cannot land on s spot 
directly beneath It. High lift/diag ratio 
means a large radius turn and aircraft would 
expend energy too fast to spiral dnsvn for a 
landing diicctlv below, Energv mjiiagcment 
predicts ainoiiiit ot energy at any given 
lime and adsises pilot of situation witli 
reference to intended landing point. Dis- 
hinee from oircraft to nearest point on 
cardioid is about 25 iniiit. nii. 

November 20, ?961 


Pilots and engineers report the XLR-99 has 


plies left "aileron" and the rolling 
tail applies more force to the left skid 
increasing the friction thereupon and 
straightening out the roll. Tins ingen- 
ious method of directional control w-,is 
not thought out until after the first fa'C 
flight of the X-15. 

1 This is the hot of two articies on the .V 15 
research program. The concluding arliclc 
will .ippi-ar in a subsequent issue of .\si.s- 
Tiov WVvv 1 


Foundation Will Study 
U.S. Scientific Needs 

Washington— National Science I'linn- 
d.ition has cstuhlishcd a new office 
to analyze trends in scientific resources 
and to anfici|xite the effects of massive 
goseminent piograms on long-range 
scientific needs. 

The office, headed bv Dr. Richard 
II. Bolt, is called the Science Resonrccs 
I’kmning Office. .A foundation spokes- 
man told .Avi.stion AA'iuvk that /orma- 
lion of the group does not reflect specific 
concern over the emphasis being given 
to the .Apollo manned lunar landing 
program, out is an attempt tn siirvcv 
the entire scientific field in research and 
te.iching needs over the next decade. 

Ill addition to the space program. Dr. 
Bolt’s group will snnev such areas as 
oceanographic tcsearcli and arctic ex- 
ploration. 

Dr. Bolt has taken a leave of ab- 
sence from the Massachusetts Institute 
of Technology to become associate 
foundation director for planning. 
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The Aero 43L combination reel-launcher was selected by 
the U. S. Navy as the basic component of an improved aerial 
target system with potential use on the A4D. the FJ4. and 
the F3H aircraft. The Aero 43L was the result of continual 
improvement of standard equipment operationally proven 
over a period of ten years. If it performed — it was thought 
by BuWeps that it might also be a surefire answer to the 
Navy's F4H Phantom aerial target needs ... a safe place to 
nut the taxpayers' money in the present state of the art. 

So the CNO asked for action, and the Aero 43L took to 
the air. It looked good. It behaved welll No basic defects 
could be discerned in preliminary operations. 

But true to its 1 86 year tradition of leaving nothing to chance, 
the Navy's equipment watchdogs prudently suggested that 
what seemed to behave well under favorable field conditions 
may not always stand up well under the extreme rigors of 
continued field usage. So the Aero 43L was on its way to 
a highly reputed independent testing laboratory. 


iNSTRUCTtoNs: Subjeci the Aero <I3L lo the lougliesi 
sirucuiral load lesls ever devised for such eqtiipmetu. 
objective: Prove il beyond a doubt— or vasb it out. 
result: Tbe Aero 43L is structurally “A-OK" in all 

The Cortclusion: Thanks to BuWeps wise policy of evalu- 
ation of improvements to qualified basic gear and its diligent 
persistence in proving the superiority of such equipment — 
U. S. taxpayers can rest assured that the operational squad- 
rons of their Navy and Marine Corps will continue to be 
amongst the best trained, most combat-ready air services 
of the free world. 

The Aero 43L is a product of Del Mar Engineering Labo- 
ratories .. .another development of free enterprise worUng 
arin-in-arin with the using services. Write Dept. AW-1585-I. 
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U.S. Aei*os|iace Firms 
Form Eurojkean Assn. 

Piitis— Rtprcscnt.iHvcs of 30 .^iiicri- 
t':in iicrospacc firms in Fiiroisc liavc 
formed .an iiiforni:il orgmiization known 
:is tlif U. S. .^cro^pacc Industries in Kn- 
ropc to pniniotc "assistance imd sii|j|X)rt 
in tliosc :irc.ls wlictt mutual and eom- 
nion problems exist." Rtprcscntiitinn 
iiicliidcs airfr.mtc. engine and avionic 

.Spokesman for the orgtini/jition sass 
one of its major purixises will be to aid 
:ind assist new companies in establish- 
ing branch offices within I''.uro])t. draw- 
ing ujuin the knowledge and jiast experi- 
ence of tarious members. It also liopes 
to |)romole eloscr contact and coopera- 
tion bct'veen the indtistrx and "I'nro- 
|)t-an govtinnieiits tind related iiitcnia- 
iicmal organisations. " 

Rxeciitixe committee mcinlKt.s arc 
Ceiie Murpbs. assistant director of 
I'luropc-an operations for Rejniblic Asia- 
tiim Corp.. ebairman; \\’illiam Lear. )r., 
\ ice president for iiiternationa! deselop- 
iiient of Lear, Ine.; I'.dwinstm Robbins, 
t.oekliee'd .^ircraft Cotp. de|)uls director 
for Kurope: Ceoffres Parsons. |t.. \or- 
tliro)j Corp. sice president-Murope, and 
.Annand Cniirtois. of United .\ircrafl 
Corp. 

Space Tcini>eraf«ire 

lais .Vngdes— Duih tcmperaliiTc sarta- 
tiuiis of 600C husT be'cii iiieasurcd at an 
altitude of -130 nii. and incorporated in 
the COSPXR {Coininittce on Space 
Rescaicli) intcinatioiial standard atnios- 
plu-ie for 1961. I3i. Ilildc Kalhnan-Bijl 
of Rand Corp. said at the meeting of the 
National .Academs* of Sciences, here re- 

Vtinosiilieric densitv at that altitude U 
so small that the satiation has little cRccI 
njM>n the licat transfer to or from a 
s|iace seliicic. 

Or. K'.illinau told .Xsialinn Week 
that the important effect of the tern- 
perature satiation is that it causes tbe 
scrlicul depth of the atmosphere tir in- 
crease dmiiig solar heating and decrease 
in its abseiiee. 

'litis prrrduces a vide dails saria- 
tioii in atmospheric densits at any 
given altitude and could cause important 
errors in missile nr spacecraft guidance 
liccnuse of incorrect .illowances for acto- 
dsiiainic drag. 

It could also produce iiu|sortant errors 
in the estimated lifetimes of S|>-acc satel- 
lites. 

Dr. Kallmaii said the measurements 
011 ss'hieh the figures weK' based were 
taken in 1938, 1939 and I96II which 
were years when rcIati'cU high solar 
activilv occurred. 

Modifications will ptobubls be made 
in the future. 



rcnily engaged 
ifihutions CO our n 
is rhe advancemen 


engineers at Amherst Laboratories arc cur- 
n communications projects which are making vital con- 
lion's defense elforcs.The basic objective of this facility 
of the state-of-the-art of ec 
with emphasis on the role if 

r in that advancement. Coupled with these 
ojects, is a freedom of investigation char allows no past 
illenged, allows no new- avenues of inquiry to go unex- 
ley form what we like to call "Project Tomorrow" ... 
the advancement of the sc 


n systems, 
meter wave xechnolt 
on-going specific p 

plored. Together, 
a total dedication 

MANAGEMENTANDSTAFF OPPORTUNITIES exist for dedicated 
scientists and engineers with advanced degrees and creative desire. Physi- 
cists, Mathematicians and Electronic Engineers arc io viced to direct inquiries 
in complete confidence to Mr. H. L Ackerman, Professional Employment, 

AMHERST LABORATORIES • nso vvehsle mive • wiiiiamsvilie. new YORK 
AN EQUAL OPPORTUNITY EMPLOYER 



S\L\ANL\ ELECTRONIC SYSTEMS 

leiiis Management 

TELEPHONE tELECTRONICi. 

"Shrinking the Universe ... through Communicalio' 















AERONAUTICAL ENGINEERING 



SIDE VIEW OF CL-44D IN FLIGHT sbo'vs slim fuselage lines and break fonsatd of vcrlical stabilizer where tail swings. 


CL-44 Expanding Cargo Carriers’ Market 


Canadait CL-4tD turbinc-powcrcd 
Mi'ing-tail transport, nearing flic end of 
its initial break-in difficulties and grow- 
ing pains, may place Mying Tiger Line 
and Seaboard W'orld Airlines in a posi- 
tion to drop breakeven requirements 
to a reasonable level and perhaps esen 
capture some business ttoni surface 
transportation. 

Dclii’cry of the last of 10 CL-HDs to 
b'lying Tiger this year will, the airline 
hopes, enable it to siphon off some of 
the long-haul truck freight business 
which amounts to billions of ton-miles 
each month. 

Seaboard World, which has taken 
delivery of three of the fi' C CL-44Ds it 
lias ordered, also foresees increased capa- 
bility on its oierseas routes, but not 
to the extent Mying Tiger apparenth 
eniisions. Seaboard will lta\e its foil 
complement of CH4Ds by the end 
of Januarj, 1962. 


Both airlines inark as plus signs the 
initial performance of the aircraft, 
which met or exceeded pre-delivery per- 
formance guarantees in the.se catego- 


• Cruising speed. Botli Mying Tiger 
and Seaboard ^Vo^ld report th.it miiii- 
inmn flight true airspeed at 25.000 ft. 
altitude with maximum recommended 
ctiiisc power and a low-pressure turbine 
speed of 15,500 rpm. (1,180K turbine 
inlet temperature) at 172.000 lb. gross 
weight is 13 kt. better than the guar- 
antee. Cruising speed of 533 kt. is 3'.< 
more than the guarantee of 520 kl. 
based on preliminary estimates. 

• Cruising range with the same piwei 
settings starting with a gross weight 
of 205,000 lb. and carrying 80.928lh. 
of fuel was gruiranteed to be 3,600 
naut- mi. minimum. Miiiig Tiger k- 
ports this has been exceeded by 5'.7 
or 300 naut. mi. Seaboard also reports 


that the cruising range guarantee has 
been exceeded. 

• Takeoff field length required at sen 
level .It 205,000 lb. gross weight was 
guaranteed to he 7.660 ft. under sl.iml- 
ard conditions. Miing Tiger repiuts 
the actual t.ikeoff length to he 6.9M) 
ft- and Se.ibo.ird lias calculated it to 
be 7.100 ft. 

• Maximum landing fie-ld length is re- 
ported by both lines to be 6,250 f!., 
well short of the guaranteed field length 
of 6,780 ft. needed at a gross weight 
of 163,000 lb, at sc.i Its cl. 

• Takeoff performance from high alti- 
tadc airports (nhitli only lOying Tiger 
Line sers-cs) at 205.000 lb. gross weight 
guar.intccd to coniph' with Civil .Mr 
Regulations at a pressure altitude of 
8,600 ft. Actual flight lest dat.i shows 
that a 1.6% climb gradient can be 
maintained witli one engine inopera- 
tive and the other engines operating 
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al 14.500 low-pressure turbine r|)m. at 
10,800 ft. airport altitude. 

Most of the difficulties experienced 
thus far by the C1.-440 base been 
oscrcomc and Camidair. Ltd., has been 
"aggressive" in seeking fixes, according 
to both Filing Tiger and Seaboard. 
Engine Removal Rotes 

Seaboard, wliich put its first CL-4413 
in sen ice -\ug. 2, has experienced pre- 
mature engine renioial rates of 1-31 per 
l.OOO hr. engine time in .August, when 
tliere were two engine failures, and .65 
per 1,000 hr. engine time in both Sep- 
tember and October when there was 

By comparison. Seaboard’s premature 
engine removal rates for the WTight 
Turbo Compound engines wliich power 
its Constellations were .28 per 1,000 
hr- engine time for both .kugust and 
September. 

Failure causes on the Rolls-Royce 


Tynes wliich haie so far Iseen inspected 
by Seaboard include bleed valve fail- 
ure, inner sliaft bearing failure and pro- 
peller shaft seal tub. All engines are 
reparable. 

•Ml Sealioard’s Tvnes are fitted with 
clutch-moimtcd rear turbine bearings, 
whicli tlic airline feels liaio been sie- 
iiifieant in reducing difficulties wiln 
th.it particular bearing. Most Tvnc 
bearing trouble encountered thus f.ir 
has been in the rear turbine bearings, 
hut Seaboard so far has not had a nial- 
fimcfinn or failure there. 'Hie cliitch- 
miiunting w-j.s recommended b\ Rolls- 
Royce .IS a prcscnt.itive nicusure after 
earlier engines without the ninuntiiig 
began to experience amsider.ibte trou- 
ble ill the beating. 

Mying Tiger recorded an avcnige of 
one engine failure in 1,926 engine 
hours in .August and one failure in 4.257 
engine hours in September. The air- 
line says the rate for October should 


be superior to the September ascrage. 
Flying Tiger says the engine failure 
rate with tlic Tynes is superior to that 
experienced during the first 90 days of 
operating Constellations powered with 
33'right Turbo Compounds. 

Flying Tiger is Inning considerable 
trouble with the aircraft's propeller 
synchrophasing system whicli keeps 
blades in phase w itli eacli other so that 
librations are not set up between tlie 
propeller blade' and the wing or fuse- 
lage. 

Some persons inne gone so far as to 
lilame all the aircraft's troubles on this 
one system, saving that it lias been al- 
lowing libraticins to build op which in 
turn cause other problems. Frank B. 
Lynott. Flying Tiger sice president- 
operations. is not cnn'inced, howeser, 
and feels that the worst problem poor 
ss nchropliasing causes is uiictinifortable 
noise in the canin. 

I'liing Tiger reports 54 modifications 
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OFFERS DIRECT READOUT. 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS. FOR RACK 


MOUNTING OR INDIVIDUAL CASES. 


IT RESISTANCE 


E PERFORMANCE I 
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Here’s the oru system that lets you record inputs from DC to 
5 ICC witliin 3 db at 4' peak-to-peak amplitudes, without 
changing gaU-anometers. The ‘'650” system consists of an 8- 
channei medium gain, genera! purpose amplifier unit driving 
a high speed, high resolution optical oscillographic recorder. 
It can be easily built into your system, packaged in a mobile 
cabinet or housed in individual cases. The single-chassis, 7' 
high amplifier module has 8 separate channels, complete from 
ftoaiing and guarded inputs to galea>tomelcroHlpul$!eo.eh chan- 
nel comprises a front end modulator and input transformer, 
carrier amplifier, demodulator, filter and driver amplifier. 
Power Supply and Master Oscillator Power Amplifier are 
built-in. All amplifier elements are plug-in transistorized 
units for easy servicing. 

Immediately readable reeordingsare made on 8' wide daylight- 
loading ultra-violet-sensitive charts which require no chemical 
development. Features of the 12‘d' high recorder unit in- 
clude 9 electrically controlled chart speeds from .‘4' to 
100'. sec; calibrated monitoring screen; automatic trace iden- 
tification and timing lines at 0.01 or 0.1 sec. intervals; 
amplitude lines spaced 0.1' apart which can be blanked from 
' I'p ' :>. 5T or all of chart. Recorder is available with an 
8-, 16- or 24-channel galvanometer block which is then 
equipped with the number of galvanometer elements 
desired by the customer. Both the Recorder and Ampli- 
fier are also available as individual units for use with 
other equipment. 
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and, although installed, is disconnected. 
Canad.iir was expected to complete 
flight tests shortly on the autopilot’s 
reaction to liard-o\er signals following 
which the autopilots could be modified 
and used in flight. Seaboard put its first 
functional autopilot in operation the 
first week in November. 

Transition time for the Constcllation- 
t|uahfied Mying Tiger crews arcrages 
10-14 hr, or about the same transition 
time required for tlic Lockheed Elcctra. 
Seaboard w.is transitioning pilots in- 
dividually. rather than as part of a crew, 
and reported about 10-12 hr. pet cap- 
tain required. 

Crew training is scheduled to begin 
Inter. At the time of this writing. Flying 
Tiger liad transitioned 16 crews into the 
CL.--H, including pilot, copilot, flight 
engineer and navigator. Total amount 
of transition training scheduled by hiv- 
ing Tiger provides for 120 pilots. 60 
flight engineers and 40 iiavigaton to be 
CI.r44 qnalificd- 

Unlike domestic pas-scngor-carrying 
airlines, a certain amount of training 
can be accomplished on domestic 
freight flights since, as l‘1ying Tiger 
Training Director Mai Kolp pointed out, 
a load of freight doesn't mind if another 
10 min. is consumed while the training 
pilot is conducting ILS or GCA 
approaches. 

Cargo Capacity 

Flying Tiger's operations personnel 
say tlie Canadair aircraft already has 
experienced some growth in that gross 
weight is to be increased to 210,000 
lb. with the additional 5,000 lb. going 
into added fuel capacity. They also 
expect that cargo capacity mav be 
raised from 65.000 to 70,000 Ib. in the 

The C1.44D jirovides Flying Tiger 
with a too! with which it feels it can 
compete with surface transportation, 
primarily transctmtinental trucking 
o|x;rations. Present average costs ot 
moving commodities by various means 
is 55 cents per ton mile for air express, 
22 cents per ton mile for air freight, 
8 to 9 cents per ton mile for trucks and 

5 to 6 cents per ton mile for rail move- 

Rangc of trucking freiglit charges is 

6 to 14 cents per ton mile and it is tire 
the fop third of the tnick business 
which ('lying Tiger Line is lioping to 
capture. Ton mile costs of the CL-44 
have proven out in the first few months 
of operation to where profitable opera- 
tion can be maintained at 15.5 cents 
per ton mile, Tiger President Robert 
W, Pa'seott contends. 

Certain bulk items now shipped by 
truck at the lowest rate arc not attrac- 
tive items for ait cargo. Cargo at the 
low end ot tlie truck rate from 6 to 10 
cents per ton mile is not what tlic 


cargo lino is after. But the items on the 
liign end. from 11 to 14 cents pet ton 
mile, can be hauled by ait on a com- 
petitive rate basis so long as tlic average 
freight revenue pet flight comes out to 
mote than 15.5 cents pet ton mile. 

Not only can the line offer service 
on a competitive rate basis, but the 
extra speed of air freight, overnight 
coiist-to-coast movenrent versus 10 days 
by surface, is available withirut extra 
charge. 

Business Potentiol 

Just how much is the potential of 
this business was revealed in a survey 
Flying Tiger conducted recently. Over 
one route where freight was moved 
more tlian 700 mi., 40 billion ton miles 
of freiglit were being carried cacli 
niuntli by surface transportation at or 
above eight cents per ton mile. Even a 
small fraction of this volume would 
cause a great rise in air freight ship- 
ments, whicli now average 12 millitm 
ton miles per month for aTl domestic air 
cargo carriers. Realization of this poten- 
tial was enough to cause Flying Tiger to 
suspend the study and laiincli a sales 
campaign aiined at capturing some por- 
tion of the market- 

By the end of October, half of the 
10 aircraft ordered by Flying Tiger at 
a cost of S55 million had been received. 
Tlic sixth aircraft will be delivered this 
month and all 10 will be delivered by 
the end of tlie year. Originally, dc- 
livca- was to have been completed by 
Ihe end of October, hut this .schedule 
was delavcd wlicn some fixes wctc 
cranked into the iiroduetion line. Flv- 
iiig Tiger decided to take delivery of 
the sixth airplane without waiting for 
incorporation of all fixes. 

The first aircraft was delivered to 
Biirlxink. Calif., in early (une and aew 
training commenced immediately so 
tli.it bv Julv 1 the line was able to 
fulfill its prbmise to tlie Military Ait 
Transport Service and begin passenger 
service to Tokyo. Tire first Sight car- 
ried a double ctew. plus 142 passengers. 
Tlic round trip from San Francisco to 
Tokyo was made in less than 4S hr. 
total elapsed time. When all 10 air- 
craft are delivered, six will be assigned 
til domestic freight operations and four 
to fulfill MATS contracts on trans- 
pacific passenger and freight routes. 
CL-44D Vs. L-1049 

I.ynott figures that the CL-44D is 
about five times as productive as tlic 
laKkheed 1049 Super Coiisteliations 
which the line has been operating- 'llic 
reasoning behind this takes into con- 
sideration these factors: 

• Pavlosd of the CL-44D Is 65,000 lb. 
vs. 45.000 lb. for the L-1049. On one 
round trip to Tokvo. tlie CL-44 will 
gciieiatc 558.000 ton miles of capacity. 
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as opposed to tlie 248,000 ton miles 
generated by the older, piston-powered 
aircraft- 

• Speed advantage of 100 mpli. eiijoved 
by the CL-+40 makes it possible to 
schedule it for three round trips per 
week against tu'o per week for the Con- 
stellations. Therefore, a CL-44D can 
generate 1,074,000 ton miles per week 
vs, 496,000 ton miles per week for the 
1049, an increase by a factor of 2.16 
in asailablc ton miles. 

• Operating costs of the CL-44 arc less 
than half those of the older aircraft. 
Direct operating cost of the CL-44D 
is pros ing to be four cents per ton mile 
vs. nine cents for tlic Constellation, a 
decrease by a factor of 2.25. Indirect 
operating w.sts also show a similar cost 
reduction factor. 

• Total effect is that the increased ton 
mileage capacity multiplied by the de- 
creased cost factor equals a 4.88 pro- 
ductivity increase factor. 

Increased productisity of the turbo- 
prop air freighter operating at a lower 
ton mile cost than pretsous aircraft 
used by Flying Tiger enabled that line 
recently to file a new cargo tariff with 
the Ci\41 Aeronautics Board which pro- 
vides for an over-all lowering of rates 
on several hundred items from a gen- 
eral average of about 18.5 cents pa 
ton mile to 13.5 cents per ton mile 
(AW Oct. 2, p. 45). 

Tlie introduction of CL-44Ds on 
domestic freight runs will cause an in- 
crease in the amount of a'ailabic ton 
miles flown dailv which might have 
been hard to fill immediately. The more- 
than-doubic cargo capacih- owing to 
greater payload and increased speed 
could possibly base gone begging until 


sales could have been increased- How- 
ever, the carrier has no such surplus of 
capability at present, mainly because 
the Berlin crisis has forced the miiitarv 
sendees to press every cargo aircraft into 

Disposal of the 1 2 Constellations 
I'lying Tigct now operates is not likely 
to occur until cither the military has 
fulfilled its needs in shipping liigli- 
prinrity freight overseas or until tlie 
tension over Berlin has subsided. Once 
the situation settles down, whether or 
not the Tigers can keep the new cargo 
craft filled depends on how effcctiseh 
they skim off a part of the billions of 
ton miles of revenue freight now carried 
by the trucking industry, Tigct officials 
are confident that this will be accom- 
plished and new business will come to 
the line not by being lured away from 
other air freight lines, but by being 
attracted to air cargo from surface ship- 
ping. 

Seaboard tends to take a considerably 

does Flying Tiga when forecasting the 
economic benelits that will result from 
the CL-44D. 

Seaboard President Richard M. fack- 
son feels that Flying Tiger's estimate of 
a productive cajiacity of the CL-44D 
ncarh live times greater than that of 
the L-1049 is a considerable over-esti- 
mation. He said that Seaboard believes 
that the CL-44D has about 240% of 
tlie productive capacity of the Constel- 
lation and that, as a rule of thumb. 
Seaboard will figure a CL-44D to h.ivc 
double the commercial capacitv of an 
L-1049. 

He estimates that the total fulh- 
allocatcd cost per ton-mile of the 


CL-44D will be about 12 cents and the 
direct cost of about 6 cents, in contrast 
to Flying Tiger's estimate of 4 cents 
per ton-mile Srect operating cost. 

Tliis estimate, he said, is based on 
Seaboard's target utilization rate of 
9 hr. per day. as compared with Flying 
Tiger's 16 lir. pet day utilization target. 

Tlie CL-44D. Jackson added, should 
drop Seaboard's breakeven load factor 
to aliout 75 to &0% as opposed to tlie 
99% plus for the Constellation. He 
expects a vield of about 20 cents per 
ton-mile from the CL-44D. 

The five CL-44Ds Seaboard will oper- 
ate will be equal in capacity to about 
n I.-1049 Constellations, lackson said. 
The cost pet airplane trip will be about 
tlic same as for the Constellations, he 
said, but the capacitv will be about 
dmiWe. 

Because of Seaboard’s all-foreign 
route structure, which makes if more 
of a point-to-point operation than that 
of Flying Tiger, Jackson does not think 
tlie CL-44D's swing-tail and straiglit-in 
loading will be as much of an advan- 
tage for Seaboard as for FIving Tiger. 

He pointed out that by far the ma- 
jority of Seaboard's flights are from 
New York to a single point in Europe 
and that, on arrival, the aircraft most 
be serviced, an operation that normallv 
takes longer than the standard unload- 
ing loading time. Consequently, he 
pointed out. there is no point in racing 
to unload and load the aircraft in mini- 

Flying Tiger routes, he said, mav al- 
low a fully-loaded CL-44D to leave 
Los .Angeles fot New York via Chicago, 
where cargo will be off-loaded and dif- 
ferent cargo loaded for the balance of 
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GMk DSD seeks an answer! 

Scientific studies are now under way in GM’s Defense 
Systems Division to determine the most efficient configu- 
rations for lunar-roving vehicles. Major factors under 
investigation include composition of the lunar surface 
together with the effects of large temperature ranges, 
lunar gravity ... no atmosphere or humidity. Research 
in our Soils Laboratory on probable lunar conditions has 



led to a number of promising designs. Unusual studies 
like these, unusual facilities and unusually capable men 
present a great challenge and opportunity to scientists 
and engineers who are qualified to make a solid contribu- 
tion at any tevel. DSD is now, as always, searching for 
new talent in these areas. 

SciOTfiffc areas now under sb^y: • Aero-Space Operations ■ 
Sep Operations ■ Land Operations • Biological Systems 
■ Technical Specialties 
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llic trip. Oiih .1 minimum of -.ciA-icc 
work would l)c done there. Iiowc'cr. and 
unloading and loading in a minimmn 
Ilf time is >111 economic necessity. 

Unlike Rying Tiger. Seaboard pkiin 
no specific dii'ision of aircraft use be- 
tween commercial carriage and M.M'S 
contract work. At! five will be assigned 
to commercial work and diverte-d a* 
needed to fulfill M.ATS ret|uirenientv 
•At present, two of the three aircraft Sca- 
tioard lias are being f!o«n in MATS 
kcn'ice. «-ith the tliird used as a hackii]i 
plane and for crew training. 

Since all Seaboard rates ate controlled 
In- I.ATA. Jackson does not foresee a 
reduction in user costs due to intro- 
dnetion of the CL--t4D on the North 
Atlantic. He docs feel, ho«-C'Cr. tliat 
ait cargo’s two main selling points re- 
gardless of tlic type of aircraft used 
will lie |iricc plus speed. 

\taoy items not previously ada|itablt 
to movement bv air now can be handlctl 
bv the CL-f-fD became of the large 
cubic capacity aiailablc and the access 
to the cabin afforded by the clcctro- 
liydraulically-actiiatcd swing tail, l-’lying 
Tiger feels. Time studies sfiow tli.it the 
aircraft can be positioned, the ctc«- de- 
planed and the .swing tail opened in 
f),6 min. 

Seaboard expects eventually to reduce 
total loading time, including positiiin- 
ing, opening the tail, loading and sealing 
the tail, to approximately 45 min. 


Cargo Compartments 

Opening the tail exposes the main 
cargo comiiartment. the aft underfloor 
hav and the swing tail eompartinent. 
The main comixutmcnt is citcmiifercn- 
tially slightly greater tlian a semicircle 
and is .S4 ft. long. Maximum height is 
r. ft. 9.) in. and ma.ximmn w-idth is 11 
ft. 5 in. Total cubic capacits of the 
main compartment is 5,528 cu', ft. Tlie 
tsvo underfloor compartments, one for- 
ward of the wing spat and one aft, an 
55 ft. 11 in. and 58 ft. 6 in, long and 
iiieasutc 525 cu. ft. and 586 eu. ft. 
rospcctiscly. Tlic tail compartment coii- 
t.iiiis 71 1 cu. ft. of usable sp>ice and has 
a maximum capacity of 5,000 lb. which 
tan be loaded wiiile the tail is open. 
Total floor area ai-ailab1t- is 1.587 ,sq. ft. 
and the total voliinie is 7.548 cn. ft. 

Capacity of the CI„.44n makes it 
possible for l-lving Tiger and Scalniard 
to consider cargo which pteviimsK 
could not he carried because of tlie lack 
of strai|1it-m tuading accommodations. 
Because of Ibis, the; mas obtain some 
Inisiness previously not sought. 

!'or a starter, Flving Tiger rcccnils 
hauled two Lockheed F-104Cs to Ger- 
many in one Ct.-44n. Although the 
loading tolerance was barely an incli 
lictwcen the cargo and the aircraft 
fuselage, the line’s ground operations 
personnel managed to load the two 
F-104s. complete with installed engines 


WHENEVER THERE’S A 



For the different Wo/ef environmental problemt of 
humidity, oxides, chemicofs, femperatore extremes, high pressure 


Hydrodyne’s seals are truly the seals of the nuclear and space age. Ail 
metal (precision-machined nickel alloys) to withstand corrosive liquids and 
extreme heat and pressures — they are flexible, nonmagnetic, and light- 
weight, too. 

I But most importantly, the scaling action is posifftic, and remains so, even 
after continued used in environments that would make other types of 
sealing devices ineffective- Rugged Hydrodyne static seals are designed 
to withstand pressures up to 15,000 psi, temperatures up to 2000“F and 
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From San Francisco to Los Angeles 



To receive this drawing by special delivery: 16 HOURS 



To receive it by SCAN-A-FAX: 3 MINUTES 


Fairchild’s new facsimile transmission 
system is a fast, economical way for 
businessmen to communicate graphic data 

HOW COMPANIES CAN USE SCAN-A-FAx; Imagine being in 
your New York office and receiving a copy of a blue- 
print just three minutes after requesting it from your 
engineering department In Sacramento. That's the 
kind of information exchange you can get with Scan- 
A-Fax, the new transistorized facsimile transmission 
system from Fairchild. Financial departments can 
use it for transmitting financial statements, credit 
clearances, receipt statements. Engineers can 
exchange copies of schematics, drawings, graphs. 
Almost every department can find many uses for 
Scan-A-Fax. 

HOW RELIABLE IS SCAN-A-FAX? Both the scanner-trans- 
mitter and recorder are completely transistorized. 
Because little or no heat is generated, you can oper- 
ate the system for 24 hours a day, 7 days a week. Ad- 
vanced engineering in Scan-A-Fax gives you greater 


resolution than ever available before on comparable 
facsimile equipment It easily records up to nine 
tones of a photographic grey scale. 

MORE INFORMATION IS AVAIUBLE: One of our facsimile 
analysts will be happy to survey your company to 
determine the arrangement that is most efficient and 
economical for you. Or write us for a copy of: "To 
Deliver the Facts. ..Fast" 


II 1 

Bar 1 FAIRCHILD 

Wm F-zrj CAMERA AND 
““ INSTRUMENT 
_ CORPORATION 

r m stirs::-... 

FAceiMiLe 

Gentlemen: 

Please send me your booklet on 

'alrchlld's new 


ooerss 



.Hid four external tanlis per aircraft. 

Tire I'-1045 svcrc inoiinled on metal 
fr.imcs with wings and tail .surfaces re- 
moved. .Mthoiigh the initial loadiii| 
took less than an hour, final positioning 
of the lixid witliin the cabin was not 
accomplished until about S hr. later. 
Now that tlie first kxiding of F-I04s 
has been accomplished, subsequent 
loadings will he made more tapidb 
bccanse the major problems hal t- been 
solved. The cargo line hopes for a con- 
tract to air slii|) all Lockhced-built 
r-l04s to Cennany and Japan. 

.\gain. this is an area where Sca- 
board'.s economic \icws are different 
from tho.se of Filing Tiger. Jackson 
feels that while there mav be a few 
item.s which can now be transported by 
air because of the .swing-tail loading, 
they are feii’ in number and totalli' 
insignificant cconomicallv. 

Jackson said he belicics that no cargo 
airline can hope to make nioncv on 
sustained carriage of outsize cargo be- 
cause there just isn’t that much of it 
ainilablc. He termed the F-104 a "teal 
freak" as far as air shipment of large 
items is concerned. 


A reduction in tlie present tiima- 
round time of 5 to hr. will be pos- 
sible with unit loading sistenis botli 
airlines plan on introducing. Seaboard's 
system, using loaders built by Ilonston 
I'carless Corp. is expected to be fully 
operational the end of the year. One 
of the loaders now is at Montrc.il for 
acceptance tests and the others arc 
built and at the factor!. Seaboard also 
lias nine tear sill extension loaders, de- 
signed for use at stations iihcre c.irgo 
lolumc is not Ut-aiy enough to justify 
one of tlie larger loaders. 

Flying Tiger’s system, which is com- 
piiny-developed and somewhat differ- 
ent from tliat used bv Seaboard, will be 
in operation in Januarv, 1962 {.\\V 
Nov, 7. 1960. p. 49). With it, Fiying 
Tiger hopes to be able to park, refuel, 
unload and load a CL-44D complctcli 
in less than 1 hr. 10 min. This, the 
airline feels, will make possible an ul- 
timate daily utilization of 16 hr. 

Some of the 1S7 pallets needed for 
the I'liing Tiger system haie been 
built. Tiic pallets wcigli 157 lb., cost 
□bout S450 to manufacture and are 
sized so that 10 iiill fit into the main 
cargo compartment of the CL-4417. Tlic 
bottom of each pallet is fitted with a 
smooth abrasion-free strip which will 
slide over tails imbedded in the floor. 
Receptacles along each side of the pal- 
let receive cable-driven dogs wliicli en- 
gage the pallet and slide it forward 
in the cabin. A net is lashed over the 
top of each load to securelv bind the 
catgo to the pallet, which, in timi, is 
anchored to the cabin floor. 


Sikorsky S-64 Rotor System Tested 

Kotor svstciii for the Sikorskv S-64 Skvemne helicopter is static tested with the Pratt & 
Whitney .\irciaH jn'D.12 free turbine \-ersion of the JT12 engine. System is a O-bladcd 
I'crsioii ot the Sikorsky S-S6 dviiamic components. Rotor hub design, except for addition 
of an S-6I type damper and controls and swash plate for six blades, is the same. Principal 
modification is in the transmission, which unlike the S-56 receives power input at a 90 deg. 
angle to the gearbox. 'Iliis required careful tooth design of the pinion gearing, which 
must tmn at the engine sjiecd of 9,000 ipiii., raising a problem of maintaining hibiiciilion. 
.\ny lubrication problem was expected to arise early in the testing, and the sy.sicm has 


Pallets will be preloaded in the dock 
area whicli has a fuselage cross section 
to serve as a template. record will 
be kept of the sve-ight of each p.ickagc 
and the entire palletized unit will be 
weight'd as it is picked up by the unit 
loader. A net of nylon straps keeps the 
indis'idiial parcels secured to the pallet. 

Main reason for going to the unit 
loader, according to Vising Tiger 
Ground Operations Manager Joe Hcaly, 
is that 95% of the cargo carried bs- 
the line is in cartons weighing less 
than 100 lb., with the average carton 
weighing 27 lb- Heals says that the 
optinunn package for air cargo is in a 
non-crushab!e container weighing 15 lb. 

The prc-lixidcd pallets can he selected 
from the loading dock and placed 
iiboard the aircraft in anv sequence 
needed to ensiia' an optimum weight 
and balance- Both Flying Tiger and 


Seaboard agree that the CL-44 is not 
overly sensitive to center of gras its loca- 
tion and has a relatively wide range 
throughout which a load can be dis- 
tributed svithosit adversely affecting 
Ssifets or performance. 

Cargo whicli cannot be accommo- 
dated on the pallets will liave to be 
loaded by conventional methods using 
hoists and fork lifts, llris will slow 
the unit loading method, but, as in the 
jjast. prolxiblv will account for onlv 
about s9f of the freight carried. 

Flying Tiger’s loading system will 
require minor changes in the terminals 
in Boston. New York, Philadelphia, 
Cleveland. Detroit. San Diego. Los .'\n- 
geles, San Francisco. Portland and 
Seattle. -A new terminal will he built 
at Chicago, where none now is located. 
Cost of construction needed to accom- 
modate the C1.--HD at all other facili- 
ties amounts to only S2,500. 




dependable transportation ... come hill 


or high water 


in 1959 the Army asked Aeromilronic Division of Ford Motor Company 
to investigate die practicality of air cushion vehicles. 

Today Aeronutronic has advanced designs for two such carriers. Both 
will be able to travel almost anywhere, skimming five feel above the sur- 
face. unhampered by the weather or the extremes of climate. 

Although planned for dilTerent payloads and missions, both are highly 
manou\erable. sim|ilc to operate and easily and quickly serviced. They 
are intended to be specific answers to the problems posed by the limita- 
tions of conventional trans|)ortation. 

The smaller of the two .Acronutronic-designed vehicles will weigh 8.000 
pounds, carry a 2':; ton payload, cruise at 10 mph. It will have a range 
of 100 miles and a grade capability of 30'i . 

The big machine is a high-speed, heavy duly carrier. Weight: a hefty 
4-1.500 iiounds, payload: 22.001) pounds, sjieed: a fast 80 mph, range: 
300 miles. It, too. will have a grade capability of 30'/c. 

In spile of this evidence of accora|ilishmenl, .Aeronulronic’s work in 
the field has just begun. Army Transportation Corps and Navy contracts 
arc speeding further studies into the potentialities of the new vehicle. The 
ACV is destined to play a significant role in future military and civilian 
transportation. 


PRODUCTION BRIEFING 


SELECTOK 

SWITCHES 


for 

^ Resistance Thermometers 
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THERMOCOUPLE SWITCHES 



Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, iow-resiat- 
ance contacts: positive detent 
action and sturdy terminals for 
easy wiring. 

The cases arc splash proof and 
dust tight, of close htting bakelite. 
Husky black-linished aiuminiun 

the rotating brushes. 


RESISTANCE BULB SWITCHES 

A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 


THE 9S SERIES 

THE SPACE SAVERS 


a AiBCBarr resistance j: 


Small, sturdy, steel- 


mounting with ‘,4-32 "'0"-' 

NS-2A threaded bush- 114" die. 
ing. Designed especially for con- 
necting two or more resistance 
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N'crnicr cn|iiies fur mid-cinirse veloc- 
itv correction anti .ittitude stabilization 
of the Survet’or lunar prnbe will be 
provided by Reaction Motors Ilivisinn. 
Thiokol Chemical Cnrp., under an 
.'P|)mxnii:itcly S2-inillimi snbcontriict 
irom Hughes .Aircraft Co., stsfeni 
I’liint cuntractor. The ststem will ein- 
nliw three engines, positioned I20 <k^. 
■ipart around the Surveyor’s inaiii rctro- 
rocket. 

Aviation industry representatives have 
been invited to the General Flcctrie 
L.irgc Jet Engine ncparhiient at Cin- 
unnati Nov, b-lfi to discuss installation 
eonfifurations and coiiiponcnt tleselop- 
inent of tlic MF2Qs engine, svhich was 
designed for tlic TFX tactical fighter 
weapon system. 

Robert G. Nunn, fi-, fomierlv special 
assistant for communications satellites 
111 tile National Aeronautics and S|mcc 
.\ diiiinisttafioii. lias left the agency and 
[oined a Washington law finn. Nunn's 
job dealt with |)olies and interagency 
liaison, and will now he handled ditcetK 
by James E. Webb, N.AS.A adniinistra- 


Matsliall Space I'liglit Center lias re- 
t|uestcd quotations from sd contractors 
for support semces at the Miclioud, la., 
faciliti'. Tlie contract for luiiisekceping 
will go to a single finn. and the center 
has opened the bicitliiig to all potential 
KUitractois. 

Lockheed Missiles and S|raee Oiv. has 
heen awarded a Sfi5.000 intcrplanctari' 
lr.msi>ortation stud' contract bv 
V.\SA’s Marshall Space Flight Center. 
Ilmitsvillc. .'\!a. Intcrplaiictars- space- 
craft orbits, times, speeds, directions 
and dates for the launches «ill be 
studied. 

Bids arc being imited for design, 
fabrication and testing of t"’o hot gas 
generator tspc water injection steam 
generator units for the test cell ‘’D" 
complex of the nuclear rocket experi- 
ment area of tlie .Atomic Energi Com- 
mission Nesada test site. A’alue of tlic 
contract is estimated at more than 
SIOO.OOO and bids will be opened Dec. 
s. Tlie test cell "D" complex will lie 
part of tlic big National Nuclear Rocket 
Dc'clopmcnt Center. 

Slid Aviation has received ^9 firm 
orders for the .Alouette III turhine-pow. 
cred lielico|)ter. of wliicli oiilv I2 are 
from the I'rcncli government. -An initial 
production order of 100 is planned. 'FIk 
seven-passenger helicopter is |X)wcred 
bv a 550-bp. Turbomeca .Artouste 11 IR 


Royal Ait Force has ordered an un- 
disclosed number of noncv vvcil svstems 
analyzers for the English Electric 
Lightning fighter. Order was placed 
with I loneywcll Contnils. Ltd., siibsid- 
iaiy of Mmiieapolis-Honevweil. .AnaK- 
zer lias heen in ase on the I'-IOl main- 
tenance program, and has heen ordcreil 
for F-IO-ls built in Canada and West 
Ceniiany and for the Japanese air 


•Acrolqb Ocvciopmcnt Co., of I’lisa- 
dena. Calif., a suhsidiarv of .Mansluill 
Industries, will prov ide Argo D--I rocket 
systems, engineering and field services 
to tlie .Air I''otcc in a program to obtain 
scientific information aliout the earth's 
magnetic field in the region of the 
inner A'aii .Alien belt. 

.Air Products and Chemicals, liic.. 
.Allentown, Pa., vvill construct a liquid 
livdrogen senicing system for fueling 
upper stages of foUovv-im Saturn space 
vcliieles at Cape CanavtTdl, I'la. The 
SI. 7-million contract from National 
.Aeronautics and S|)ace .Admiinstration's 
Marsliall Space Higlit Center calls for 
the facilitv to lie located at Saturn Com- 
plex 5" about one mile north of the 
|>resciit Saturn Complex 54 and to be 
completed in late 1962. 

Uiidcrsvater. lotpedo-likc oceanogta- 
ijIiic research vehicle is Iseing built l)v 
the Aetoniuitics Division of Ling- 
Temco-A'ouflit for the Office of Nara! 
Research and Nan ! Iv dnigrapliic Office. 
The 12-ft.-long, 21-iii'.-dia. v ehicle is de- 
signed to operate indepcndentlv of the 
mother ship and to have long-timge 
oipahilitv. The oce.mographie a-seardi 
vehicle will he used in the evaluation of 

Collins Radio Co. of Cedar Rajiids, 
Iowa, will provide Horizontal Situation 
Indicator eqiii|nncnt for F4H aircraft 
under a 5765.000 contract from Mc- 
Oimncll .Aircraft Cnrp. 

nvdto-.Airc Division of the Crane 
Co.. Burbank, Calif., has received a 
5674.42! contract from the Boeing Co. 
to provide fuel boost pumps for Hoeing 
B-52II ballistic missile bomlscrs. 

Rcjsiiblic Aviation Corp.. I'aniiing- 
clale. N. Y„ lias estabiislied u cliemiea! 
milling facilitv at its main plant to pro- 
duce liigli streiigtii lightweight alu- 
mimim parts for Republic's F-I05D 
fighter-bomber. The conipaiiv reported 
that the new facilitv vvill enable Repub- 
lic to lumdle nvet 51 million production 
work that would otlierwise have to l>e 
siilicontnictcd. 
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Avco and Polaris 

Now at sea— or soon to be — arc the 
nuclear subniarinea ffeorpe H'aafii'iipfoH, 
Patrick Henri/. Ethan Allen ami ftoherl 
E. Lee. 

Carried aboard sueli siibinarine.s arc 
sixteen Polaris missiles. Their critical 
arming and fuzing system was manu- 
factured by Avco’s Electronics and 
Ordnance Division. 

100% successful in all flight tests to 
date, the tactical units were ready for 
vlelivery only Ivvcnty-Ivvo montlis after 
the start of development. This is the 
ix'coixl of the U. S. Navy’s S|ieeinl Proj- 
ects Office, the L'. S. Naval Ordnani'c 
Liiboriitory, and Aveo’s EleJtiwiies 
and Ortinunec Division on llie Poluris 
arming iiml fuzing system. 

Detonation ut llie right time and place 
is the kind of engineering ami produe- 
lion iiroblem llial Aveo’s Eleetroiiivs 
and Ordnance Division is well (|uidified 
to solve. If you would like more infor- 
mation iiboiil .Avco's experienre and 
capabilities in this, and other ix'luteil 
fields in ordnance, write: Dii'eelor of 
Marketing, Oriliiancc Operulion, Elec- 
tronics and Ordnance Division, .Avco 
Corporation, Hielmiond, Indiana. 
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AVIONICS 


New Integrated Circuits to Be Marketed 


By Barry Miller 

Culver City, Calif. — Integrated 
avionic circuits designed to combine 
the high performance and flexibility of 
individual quality transistors with the 
potentially low cost and high reliability 
features of integrated circuitry will be 
made available at the end of the year 
by Pacific Semiconductors, Inc. 

New circuits are in the general class 
of devices known as integrated circuits, 
or functional blocks, in which a com- 
plete circuit containing identifiable 
components is fabricated by known 
techniques of scnriconductor diffusion 
in a common semiconductor substrate. 
Devices of this type arc being marketed 
bv several companies, including Texas 
Instruments, Inc. (AW Nov. 6, p. 8?) 
and also Fairchild Semiconductor Corp. 

Each element of every transistor in 
the single circuit as made by Pacific 
Semiconductors is electrically isolated 
to give the system designer freedom in 
connecting the devices as he wishes. 
Customer Needs 

Throughout its integrated circuitry 
development efforts. Pacific Semicon- 
rhictors chose to stress processes rather 
than a particular circuit organization 
or packaging approach so that it could 
s.itisfy diftcrent cu.stonrer rcquirtinents. 
Nevertheless, like others working in 
this field, it soon settled on a favored 
circuit organization which it, and sev- 
eral manufacturers who have sampled 
the devices, believe has distinct ad- 

This organization appriudi involves 
use of multiple emitter transistors, 
rather than diodes for coupling- ITic 
organization technique is cafled TCTL 
I transistor coupled transistor logicl 
eiimpiircd with conventional DCTL 
Ulircct coupled transistor logic). TCTL, 
the firm says, will enhance the elec- 
trical performance of integrated cir- 

Bv Ian. 1, a 20-nam)sccond inte- 
erated circuit flip-flop using TCTl. 
will be offered by Pacific Semicon- 
ductors at an initial price of .slightlv less 
than Sion. 

Tliis price will imlkt the device 
competitive with the Fairchild inte- 
grated circuit flip-flop (which sells for 
S120 apiece in small quantities todav. 
and is expected to drop in price Ijv the 
vear’s end) and simil.ir devices made by 
Texas Instruments. 

Pacific Semiconductors' flip-flop is 
composed of two double emitter Iran- 



and four resistors. In designing the 
flip-flop, the emphasis was placed on 
maximizing transistor elements and 
minimizing passive components as the 
cost of the former, when made in 
batch process, adds little to the cost of 
the circuit. 

This circuit can be contained on a 
(19 mil square wafer but initially will 
be offered by the finn on multiple lead 
T09 headers. 

Developmental samples of what the 
company calls a universal gate circuit 
with a .sufficient number of leads to be 
used as various types of gates will be 
available on multiple lead T018 head- 
ers at about the same time. As shown 
in an accompanying drawing, with any 
one of the emitter leads at a low po- 
tential, the collector of the first tran- 
sistor vvill be low ("and" gate). 


the second transistor i 


with 


Microminiature Packages 

Eventually, the company expects to 
make these devices in one of the two 
new industry accepted microminiature 
packages, the T05I. The TO?] con- 
forms with the pacLige dimensions 
recommended last vear bv a group of 
users within the Flcetronic Indiistriev 
Association (AW Sept. 5. I9fin, p. 00), 
This package is (iO mils max. thickness. 
I()5 mils max. diameter and has 
flat ribbon leads. Both the flip-flop and 
the universal gate shoidd fit into pack- 
ages of tliis size althougli headers witli 
the necessary number of leads (7 and 
12. reS|)ectiveIy) may be iietdcd. .\s 
many as 14-1 integrated circuits, in 
iiiatnces of 12 x 12. can be fabricated 
on a single ? mil slice of silicon cut 
from a i in. dia. silicon crystal. 


.^dvantagcs of TCTL, cited by Pa- 
cific Semiconductors, are that it pre- 
vents eurrent hogging, provides a means 
of fast coupling, allows logic switclring 
to be conducted in the coupling and like 
DCTL provides a tolerance against false 
currents. 

DCTL Devices 

Although the company favors the 
TCTL approach, it will make devices 
utiliziirg the DCTL logic at specific 

"in the technique employed by Pa- 
cific Semiconductors, semiconductor 
compoiieiits and resistors arc made by a 
scries of three diffusions. Starting with 
lightly doped P material substrate, three 
successive soniicoiiductor diffusions ate 
performed with the aid of photographic 
masks. Initially, an N-fypo (phos- 
phorous) material is diffused into the 
substrate to form the collector. This 
is followed by P-type (boron) diffusion 
of the base. In the same step a P ma- 
terial guard ring is formed around the 
collector and Kisc structure as isolation 
for them. The final diffusion simulta- 
neously forms a high-conductivity tvpe 
N material as emitter .itid also above 
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Accurate enough to help put a missile through a needle's eye 


BENDIX NOZZLES FOR THRUST VECTOR CONTROL 


Thrust vector controls to steer space vehicles 
with needle-threading accuracy are the subject of 
extensive research and development now being 
carried on at Bendix. 

One technique being explored 
for Polaris and other missiles 
and spacecraft is secondary in- 
jection. The use of liquid or gas 
to deflect the exhaust jet pro- 
vides a control system of great 



simplicity and reliability, while maintaining pin- 
point accuracy. Another Bendix control develop- 
ment— part of the Minuteman program— is movable 
nozzles. A pressure-tight, flexible 
seal permits nozzle swiveling to 
provide thrust vector changes, 
allowing course and/or attitude 
corrections. Qualified contractors: 
write us at South Bend, Indiana, 
for more details. 


Bendix Products Aerospace Division 


tlic collector {scn-ing to reduce emitter 
itiid collector saturation rcsistanccl. Rc- 
si.stors arc formed simultaneously with 
the boron diffusion of the b;lsc. 

Two micron aluminum si>uts arc de- 
]3osited on the tliree tniiisistor dements 
us contacts, silicon dioxide film is de- 
posited to passih' the semiconductot 
surface and isolate junctions. Inter- 
connections arc achic'-ed by evaporating 
.iliiniiniim conductors among the termi- 
nals. 

Both cvapor.ition of thin film re- 
sistors and diffusion of scmiconduclnr 
resistors were c?:amiiieti b\ the compilin' 
with the- latter scle-ctcd for inlcgr.ited 
circuit because of their smaller size 
and higher power dissipation. Power 
dissipation for diffused resistors is 2 kw, 
per square cm. comp-ared with 10 watts 
per square cm. for films. Tolerances 
that can be achiesed with diffused re- 
sistors arc not close 25%) but are 
sJtisfactorx' for saturated switching cir- 
cuits, according to the companv. 

Resistors are formed in 150 ohnis/sq. 
quaiititx' and a typical 1,000 ohm re- 
sistor 25%) measures J mil wide, 
-ti mils in length. Tor more precise 
resistance values trimming tabs could 
bt cmplos'cd and tailored to need. For 
diffused resistors in values from 10 


ohms to 5.000 ohms, the temperature 
coeffieient in the zero to — lOOC range 
is —0.5% pet deg. Centigrade and from 
zero to 200C it is -1-0.2% per deg. 
Centigrade, In resistors of this t\pe 
there is distributed ca|)acitance of about 
time picofarads. 

Transistor made bv this process and 
employed in a saturated switching cir- 
cuit pros ides typical propagation time of 
less than 10 nanoseconds, storage time 
svith tiirmiff base current of zero is less 
than 5 nanoseconds. Saturated colleetar 
to emitter s-oltage is 0.175 ±0.025 from 
— 55 to 175C. Saturated base to emit- 
ter s'oltage is 0,7 s'. ±0.2 \-. 
Breadboard Circuit 

Tn preparing integrated circuits, a 
breadboard circuit is made up and a 
topological layout which minimizes 
cfossos'ct is prepared. Five -100 times 
final size scale drawings, rcpiescnting 
the fise process steps, are pre-pared ele- 
ment by element. Tlic elements are 
pasted up, and photo-reduced 20 times 
in size. Facli pattern is s isualls' aligned, 
stop and re-peat printed into a matrix of 
partial circuits (clement by element), 
typically 12 x 12. Then the matrix pat- 
tern is reduced bs- a factor of 20 to its 
final size onto a glass plate. 


APT 

ASTATIC PANCAKE TOROUE-TUBE* 



The APT-I is an entirely new concept in a perma- 

specltically to eiceed the peitormsnce of the best 
aveilable comparable devices. Typical Impiovemanl 
faclois In major perfoimance calegoiies include: 
Toniue . . ineKiitd 275» 

Weight . . netfac.w301l (in moving call system) 


Weight . . menastd 40D;i 



Acceleration . . . indicator arrora produced by 



APT'l characteristics offsr distinctly improved 
performance In all airborne indicating systems and 
control applications. The APT-1 is available In a 
wide range of electrical and dynamic characteristics 
with conventional jewel and pivot suspension, and 
In a limited range of electrical characteristics with 
Elgiloy flexure suspensions. 

For Infoimation on the application of these mech- 
anisms, write Ammon Instroments, Inc., 34S Xelley 
Shall, Minclieslir, N.H. 


AMMON 

INSTRUMENTS, INC. 

91 



Chamber Tests OAO Radiation Pattern 


Largest radio hcqucncy ancchoic ehaiiibcr in the U.S-. in Graniinan’s S5-iiiillioii 

nomic-al Ohservatorv (OAO) sateilitc (AW Mav 22, p. 83). Oiamber measures HO ft. 
long, -40 ft. wide arid 25 ft, high. 
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genus: homo • species: sapiens 
discipline: factors engineering 


At the six major RCA Defense Electronic Products facilities, teams of 
psychologists and design engineers are deeply involved in the highly 
specialized, incredibly complex study of human factors engineering— 
man/machine interfaces, auto-instructional methods, decision processes, 
read-in/read-out optimization techniques, sensory perception, the 
entire spectrum of psychological-physiological-physical disciplines. 
Whether your requirements involve human factors study of command 
and control functions for defense networks, or projected life support sys- 
tems for space exploration, a total RCA capability stands ready to assist 
you . . . from feasibility study to project completion. Write Defense 
Electronic Products, Radio Corporation of America, Camden, N. J. 


AMERICA 


Any or all 
Time Codes... 





ASTRODATA can give you, in one standard in- 
strument at standard instrument prices, any pres- 
ently used time code format or up to S codes 
simultaneously. You can choose from more than 
30 standard options, all immediately available 
off-the-shelf. Only Astrodata can honestly make 
this offer. 

Astrodata 's complete line of solid state time code 
equipment is built to MIL requirements around 
modular plug-in circuit cards. Right now cards 
are on the shelf for all time code formats in use 
today, including IRIG Members A, B, C, and D; 
NASA 36-. 28- and 20-bit; Atlantic and Pacific 
Missile Ranges, Eglin, White Sands, etc. 

Using these standard modules, and combinations 
thereof, Astrodata supplies “custom" generators/ 
translators in the shortest possible time and for 
the lowest possible price. No costly engineering 
design is involved. 


Astrodaia's approach also avoids early obsoles- 
cense. The user can add and subtract modules 
with ease; instead of a complete new generator 
or translator, he orders new cards as he would 
spare parts. As new code formats are developed, 
Astrodata develops new plug-ins at once. 

We invite you to investigate, and will be happy 
to supply names of customers in your area. 
Example of Astrodata Time Code Equipment 



7 ^ 



TIME CODE FORMATS 



SERIES 6190 TIME CODE GENERATOR 
Available for generating all bme code formats; stabil- 
tty, 1 part in 10» per day witti internal frequency 

frequency standards: multiple, simultaneous serial 
lime code outputs, 8 simultaneous pulse rate outputs. 
(1 me per second to 1 per minute); 3 optional inter- 
changeable plug-in power supplies (60 cps, 400 cps. 
28 v/dc); compictefy transistorized. 


Successors to 
Epsco-H'esl 
CALIFORNIA 


ANAHEI 


X-15 Will Test Adaptive Control System 


By George Watson 

Minneapolis— AdaptiM- flight control 
system developed by Nlinneapolis- 
lloneywcll Aeronautical Division is ex- 
pected to be flight-tested in the number 
three North American .Aviation X-1 5 
research aircraft within the next few 

The system is designed to provide 
stability augmentation and automatic 
guidance throughout the X-1 ? flight 
envelope, including both aerodynamic 
and reaction control regions, incorpor- 
ates reaction and aerodynamic controls 
into the same stick, and has elaborate 
reliability and fail-safe provisions. (Sec 
p. 52 for further details on the X-1 5 
jirogram.) 

The system is termed adaptir c be- 
cause it continuously esaluates its ef- 
feetii'cncss by comparing response of 
the aircraft with that of an ideal elec- 
tronic model, and adjusts the gain of 
control circuits accordingly. It differs 
from conventional (non-adaptivcl flight 
control systems in that it maintains con- 
trol in a changing environment with- 
out relying on preschcdulcd gain adjust- 
ments derived from direct measure- 
ments, such as air density and speed- 
Thc adaptive feature makes possible 
flight control o\er the entire X-1 5 en- 
velope with a single system which does 
not requite programing of conditions 
to be encountered or aircraft perfomi- 
ancc. according to Minncapolis-IIoncy- 
wcll. This is ail import.int achantage 
because of the difficulty of predicting 
environment and perfomiancc at ex- 
tremely high altitudes and speeds. 
Dumping Provided 

A\’heii operated in the stability aug- 
mentation mode, the svstem provides 
pitch, toll and yaw damjiiiig. Pilot 

commands are fed to the ideal electronic 
model as a signal proportional to stick 
nr raddet pedal force. In the |)itch 
control portion of the .system, an ac- 
celerometer and rate gyro feed normal 
acaleration and pitch rate data to the 
systeni, which compares thc.se with the 
''ideal’’ performance of the model, and 
adjusts trim to prosidc adequate pitch 
clamping. Roll and yaw damping arc 
accnm|)lishod in a similar manner. Roll 
damping is obtained from toll rate sig- 
nals; yaw damping, from lateral accclcr- 
.ition and yasv rate signals. 

'Alien operated in the automatic 
guidance mode, the system pmiidcs 
angle-of-attack hold and attitude hold in 
the pitch axis, attitude hold and head- 
ing hold ill the roll axis and heading 
hold in the y-.iw axis. In the reaction 
region of flight, heading cannot be 
changed by banking the aircraft because 


little or no aerodynamic force is pres- 
ent. Therefore, heading control is auto- 
matically transferred from roll to yaw 
svhen the aircraft passes from aerody- 
namic to reaction flight. Tlic anglc-of- 
attack reference signal is nbtained from 
the flow direction sensor, the pitch and 
loll attitude hold and heading hold .sig- 
nals are obtained from the stable |)lat- 
fonii, Tire pilot c-aii make changes 
in heading (in the aerodynamic region), 
angle of attack, and pitch and roil 
attitude bv depressing a button on the 
stick and commanding the aircraft to 
the nc«' orientation. "Iren the button 
is released, the automatic hold re- 
engages at the new orientation. 

In the reaction region, the heading 
hold automatically disengages when the 
rudder ptxlal.s arc used, to permit 
changes m heading. 

Sensing of normal acceleration, in 
addition to proiiding a control signal 
for pitch damping, is used to trigger a 
g-liiniting dciicc which proi-idcs .added 


safety during atmosphere re-entry, if 
normal acceleration increases above 6g, 
a feedback signal is introduced so that 
a pilot command for a higher g level 
requires considerably greater stick force. 
If the 6g limit is exceeded with the 
pitch attitude or angle of attack hold 
engaged, the reference angle is auto- 
matically reduced. 

Control Transition 

Transition from aerodynamic control 
to reaction control is automatic. As 
the altitude of the airctaft increases, 
the .system gain increases to compcnsalv 
for the reduced effectiveness of the 
control surfaces. When the gains reach 
about 80% of maximum value (at about 
130,000 ft.) the reaction controls arc 
energized. However, the aerodynamic 
surfaces continue to control the aircraft 
until they arc ineffective. Tlie reaction 
controls operate only when the system 
error exceeds a certain value. On re- 
entry, the burden of control is placed 
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NEW SIMULATORS 



ATTACK SUBMARINE TRAINER captures a "chunk" of 
ocean mlleswideand fathoms deep, with multiple targets, 
Including aircraft— indoors. Environmentally realistic At- 
tack Centers of three classes of atomic subs are used to 
train crews. The seascapes seen through the periscopes 


are in full color and targets change 
aspect as real-time battles progress 
puter oriented device. The computer 
as many as nine different weapons ai 
hits or misses as if in actual combat.’ 



Shipboard device 
cuts cost of 
training crews 



Replica duplicates 
operational missile 
in exact detail 

Little John warheads are manufac- 
tured by Honeywell's Ordnance Divi- 
sion, Likewise, Honeywell developed 


the Little John Trainer which is a full- 
scale replica havingthe exact weight, 
dimensions, and balance of the 
operational missile. It Is used with 
operational launching equipment 
and GSE. All phases of handling, 
checkout and launch are simulated 
realistically— even to smoke from 
motor ignition and burning.* 


Mk 6 Launcher and Missile Simulator 
exactly simulates launcher and mis- 
sile functional inputs, without 
utilizing operational equipment. By- 
passing of the operational launcher 
reduces wear and maintenance, 
keeping it constantly available for 
tactical use and permits shipboard 
weapon system training without the 
expense of firing live missiles. The 
simulator also provides capability for 
malfunction insertion fortrouble- 
shooting exercises. The Mk 6 was 
developed under the direction of the 
Bureau of Naval Weapons. 


LOWER RISK, COST 

OF"COLD WAR”TRAINING 


freeing it for strategic deployment 
This is especially true in team train 
ing where large amounts of equip 
ment might otherwise be tied up 
Simulation is at its best in the train 
ing of complete teams. 



Honeywell specializes 
in all areas of this 
challenging technology 


Simulation involves optics, sound, 
dynamics of motion, electronics, me- 
chanics, and discrete appllcaticn of 
human factors engineering. Honey- 
well has a wealth of experience in 
these fields, including space, aero- 
nautical, terrestrial and marine simu- 
lation. The examples shown here are 
proof of this capability, 

If you would like toknowmoreabout 
Honeywell capabilities In designing 
and producing trainers, contact your 
local representative, or write: Honey- 
well Ordnance Division, Duarte. Cali- 
fornia. Sales and service offices in all 
principal cities of the world. 



ASROC Trainer 
serves fleet 


The ASROC Trainer Is 


ted equipment. This ASW 
iner prepares fleet person- 
le tactical deployment of the 
Weapon System." 



Missile launcher 
provides realistic 
"in action’ feel 


Redeye, an Infrared homing missile 
fired from a lightweight, bazooka- 
type launcher, arms the ground 
soldier against low-flying aircraft- 
Honeywell's Redeye trainer, which Is 
currently urider development, will 
simulate the effect of blasting and 
tracking. The simulator will provide 
both basic weapon training and con- 
tinuing field proficiency, without ex- 
penditure of a live missile.* 


Honeywell 







tKe IBM in your office 
can order parts from Airwork . . . 


just as this airline is doing, Orders arc filled one 
week Faster, the part number mistakes that creep 
into typed purchase orders are eliminated; you re- 
ceive packing slips and order status data in 
punched card or tape form so your IBM equip- 
ment can record receipt of the part, automatically 
follow up bfick orders, check billing details and 
give you an up-io-the minute parts availability 
report. It eliminates the need for a hard copy 


invoice, can even prepare the check automatically. 
Airwork is the first major parts supplier to offer 
complete tie-in equipment to handle orders issued 
conforming to Air Transport Association Inte- 
grated Data Processing Specification 200, Airlines 
are reducing inventories and lead time by ordering 
from Airwork. Why don't you? 

The savings are all yours. 



on the .ietod\ nnniic surfaces as soon as 
iiossible. \\’licn the s\stem gains have 
decreased to of their masinuim 

Willie, the reaction controls arc de- 
energized. Tliiv procedure is intended 
to amsenc reaction control fuel b\ 
nuking niaximnm use of aerodynamic 

Through the use of dual redundancy, 
Minncapolis-Iloncywcll hopes to 
aehiese a mean time between failures 
of 200.000 hr. for sensor and electronic 
portions of the system. I'or an equiv- 
alent non-redimdant svsteni, mean time 
between failures has been estimated at 
100 hr. 

F.ach control axis of the system has 
dit.ll parallel channels, and incorporates 
dual r.itc g^ros and seno pickoffs. Two 
l.iteral and normal accckronictcrs are 
used. Dual rudder pedal and stick pick- 
olTs. which transmit pilot commands to 
(he control svstem, arc prosided. Less 
CTitical inputs (roll and pitch attitude, 
angle of attack and heading) arc not 
dual, but the single input is fed into 
both clianncls of the appropriate con- 

Because cacli control axis has tivo 
parallel adaptive channels, opcn-circuit 
(no-sigiial) failure of a single channel 
w ill liaic the net effect of reducing the 
maxiimmi gain of the control axis by 
lOT . This gain IcscI is adequate for 
cimtrnl in the reaction region and up 
to about 120,000 ft. altitude in the 
acrod' iiamic region. 

.\s an additional precaution, each 
adaptii'c channel is paralleled bv a fixed 
gain channel, set at the lowest critical 
gain (the gain for high speed, low alti- 
tude control) in flic flight emelopc. 
nicsc channels proiidc an emergency 
backup svstem which permits tlic air- 
craft to he kept under control if the 
adaphsc channels fail. The fixed gain 
chimncls arc continuously operatise to 
ciiininate .switching delay should adap- 
tise channel failures occur. 

present execution of siolcnt mancuser 
(hard-over) commands resulting from 
system malfunction- A spurious hard- 
os cr command in the automatic guid- 
ance mode will revert the system to the 
stability augmentation mode. Limiters 
svill switch out hard-over signals from 
gsros. accelerometers, or stick and 
rudder pickoffs- The system will then 
opcnitc as if a no-signal failure had 
occurred. ,\ hard-oser signal resulting 
fiom malfunction in an adaptise 
channel will cause the erring compo- 
nent to be switched out or, at worst, 
both adiiptii’C channels of that axis to 
be disengaged. The fixed gain channels 
will then preside adequate damping for 
control of the aircraft. These provisions 
do not present the pilot from com- 
manding .1 liard-oser; if redundant 
channels or input signals arc in agree- 
ment. system permits the mancuser. 



DECCA NAVIGATOR'S Ocnnltrac computer alloss-s DSC of a simplified iccblinear map. 

records a lest flight July 51 around Loridon-Hcathrow area. The holding pattern for the 
test flight ssas set up at Masfield (bottom). 

Decca Flight Testing Omnitrac 
Digital Computer Navigation Unit 

• Ma]is can be changed in 1 2 see., also 
automatically. Six seconds arc needed 
to transfer data to a memory store, and 
another six to set up nesv data. Pilots 
prcs'iously base complained of complex- 
ity in changing flight log to nesv maps. 

• “Ghost Beacon" capability, in svhich 
any set of coordinates can be fed into 
the computer and pilot can read bearing 
and range directly. Decca says there is 
considerable militari' interest in this 
factor. In addition, unexpected diver- 
sions in fligtit arc less of a pilot prob- 
lem, due to the automatic map cfiang- 

Omnitrac Weight 

Omnitrac. of which one prototype is 
flving in Dccca’s Vickers V’alctta flying 
laborators', weighs 50 lb. and measures 
10 in. x'8 in, x 20 in. As the Ilarco 
system, it would cost about 519,000 in- 
stalled in an aircraft. 

Prototype uses a memory drum with 
52 tracks, but a follow-on model now 
being developed would replace this with 
cote storage, and total weight will be 
cut to about 50 lb. II. F. Schwartz. 
Decca Nasigator's managing ditcctor. 
said this version will be in production 
by next summer. I'ully-automatic flight 
log (designated Mk. 5) will start flight 
tests in Nos ember. 

Future deiclopmcnts also include 



the Omnitrac 
h still a liypcrholic 


maitir criticism of the b.isic Decca sys- 

Oiimitrac, coinbmed with the Dcccii 
ssstem, will be evaluated bs Miirocon- 
trol. System, calk'd I latto (.AW Oct. 
’0. p. 5S) will be deseloped jointlv bs 
C.I'.S, of I'rancc (Compagnic General 
de Tclegra|)liic sans fil of France). Decca 
Navigator, and Tcicfunkeii. of Ger- 
many. U. S. firm of Telcrcgistcr also is 
cimpfrating. 

New improvements 

Decca cited these new im|3rovcmcnls, 
through use of Omnitrac; 

• Automatic flight log in the cockpit, to 
reduce the pilot woikKid. Puslibutton 
sets the tracking needle on the end of 
the runway, as sTiown on the log. ratlicr 
than |)laccd by liand witli possible re- 
sultant errors. 
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IX TKLEJIETIiY. . .Lodk tii Parsons for Perforniimce 

PARSONS ELECTRONICS has extensive experience in widely diversified areas of telemetry— in- 
cluding thedesign, development, manufacture, and installation of custom telemetry systems and 
standard products. The newest addition to a constantly expanding line of telemetry products 
is the Model 5400 PAM/N RZ/PPM Decommutation Station . . . the most advanced in the industry. 
Parsons’ Total Capability — Single Source Responsibility assures maximum performance and 
versatility from all telemetry systems and components. For technical information, write; 


iPARSONy 

electronics 


THE RALPH M. PARSONS COMPANY 


EtfCTfiON/CS DIVISION 

1 si South Oo Lo.ey Avonu., Po.odena, Colitornic. 




OMNITRAC COMPUTER unit is n digital 

IX'nnih use of iiiidistoit J charts for cockpit 
presentation. 

cstablisliiiicnt of a direct link between 
tlic system and the autopilot and inte- 
gration with dopplcr and iiicttial dc- 

I'.ufocoiitml operational specification 
calls for; 

• Operational track svith accuracy of ± 2 
naiit. ml. and a position acenraev of not 
less than ±1.5 mint. mi. 

• Coverage from tlic ground to SO, 000 
ft. altitude. 

• Cockpit pictorial presentation provid- 
ing contimicms im.sition iiifonnaticm for 
,\TC rqmrting. 

Inliitc Ilarco system develo|)ment 
includes possibility of three-dimensional 
inuigation in the airborne computer. 
.Another potential is use of optical sens- 
ors in conjunctiun with the pictorial 
display to enable desiations ftiim tlie 
printed track to lie fed as corrective sig- 
nals to the autopilot. Tills «imld per- 
mit flight along cimcd, as well as 
straight, tracks under automatic pilot 

Dccca said its Omnitnic system citt- 
rently is being csahiatcd by British 
European Airways, for possible installa- 
tion in its A'ickers A'angnards this 
winter, pending Air Registration Board 
apprusal of placement of the Mk. ’ 
flight log in the cockpit. Basic Dccca 
system now is used in BE.A's Comets 
and Viscounts. 

. 'TTlTo^tfir’ ' I 

M FILTER CENTER ^ 

' sQ000Q.> I 

► Auto-Tester Pays OfF-Tlic 59tli 
I'ightcr-Interccptor Sqiuidron of F-102s. 
wliich placed first in its class witli a 
l>erfect score (4,000 |>oints) at recent 
Air Force Wiijiam Tell Interceptor 
Nk’capons Meet at Tyndall ,\]''B, Ma.. 
was the only K-102 squadnin to use an 
automatic test equipment, built bj 
Radio Corp. of America for pre-mission 
clicck-niit of its radar fire control svs- 
tem. The 59tli ITS. Iit-adcd by Lt. Ciil. 
I' rank R. Jones, knocked dmiai tlitec of 
tlie sesen drones liit during the mext. 


The squadron transported tlic l.fiOO Ih 
check-out system from its base at Goose 
Ba\. Labrador. (I'or details on the 
RCA si-stcm, sec Aviaiion AVeek, JuIv 
n, 1960, p. 76). 

► S|>ace Surveillance Sensors— .Avionics 
iiidustrv' may be asked to develop opti- 
cal and electronic sensors for tlic .Air 
1’orce’s Global Surveillance Svstcni 
(SR 178) even if the current tlSAF 
evaluation concludes that the develop- 
ment of systems work be postponed on 
tlic projected manned, mancnverahic 
orliital space veliicle surveillance sys- 
fciii, .Air Force is expected to decide 
by the first of the sear ex.ictly how it 
'vaiits to proceed in this program (AAV 
Oct. 16 p. 25). One evaluating agency 
lias urged tliat work on sensors be 
initiated lint recommended that space- 
craft development be shelved. 

► NASA Seeks Digital Instramentation 
Syslem-Marsliall Space ITight Center 
will soon begin evaluating industrv pro- 
posals submitted last week for a digital 
instrumentation system, probably to be 
used for reading out mo.isurcments 
made on large, liquid space boostets. 
Proposals were due in Huntsville mi 
Nov. 18. 

► Klystrons for Nike-Zciis Radar— Syl- 
vania Electric is constructing large 
klystrons for u.sc in the data acquisition 
anti discriminatiim radars that will he 
employed in Nike Zeus anti-missile 
missile test firing from Kwajaleiii next 
Slimmer. 

► More Ion Propulsion Funds— Air 
l'‘orce niav soon grant additional fund- 
ing. possibly near SI million, for dc- 
icTopnient of ion propulsion engines 
at Klcctro-Optical Systems. 

► USAF Steps Up Penetration Aid 
Studies— Raytheon and Sperry Gyro- 
scope arc vvorking on separate -Air 
Force studies of tlie use of electronic 
emintcnncasnrcs systems as penetra- 
tion aids. Tlie Raytlieon stiidv centers 
mi active electronic systcm.s. 

► Space Radiation Effects Analy.sis- 
•Analytica! study of physiociicniieal 
changes produced hv space radiation is 
licing conducted by Electro-Optical 
Systems under a SI 5,000 contract from 
the .Ait Force's Space Systems Div ision. 

► IB.AI to Build Thin-F'ilni F'acilitv— 
International Business Machines Corp. 
will build equipment for higli-vohimc 
production of thin-film assemblies using 
automation techniques under Navy 
Bureau of AVcapoiis contract for 
'•506.861. Equipment, to lie delivered 
in a vear. will l>o installed at Naval 
Avionics F'acilitv, Indianapolis (NAIT). 
(F'or report on IBM thin-film |)rograiii, 
see AAV [iily 4, 1960, p- 82.) 



DETECTORS 

Metol porticles in an engine or 
accessory lubricant are o proven 
indicotor of internal breakdown. 
Early detection of this condition 
is being accomplished today in 
both commercial ond militory 
oircroft with Lisle Mognetic 
Chip Detectors. 

A powerful magnet in the Chip 
Detector ottrocts any ferrous 
porticles Ihot may oppear in the 
lubricont. These porticles bridge 
on electricolly insuloted gop, 
completing o circuit which in- 
stontly octivotes o light on the 
Flight Engineer's or Pilot's in- 
strument panel. 

As on alternative to a perma- 
nently wired system. Lisle Chip 
Detectors con be ground checked 
with 0 continuity tester. 

Write tor Catalog and Sarnptes 
tor Testing 


CORPORATION 


!0I 
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INTERVIEWS NOW ARE BEINO 
CONDUCTED FOR THESE POSITIONS 
Sr. Design Engineer— Supervision of a group in 
design of soitd rocket motor components. Re- 
quires professionai degree and a minimum of 
5 years rocket design experience. 

Engineering Anaiyst-Systems Design. To for- 
muiate mathematicai modeis of systems engi- 
neering probiems and impiement soiutions by 
analytical techniques. Requires degree with 
soiid mathematicai foundation and 2 years de- 
sign or systems experience. 

Process Engineer-For rocket motor processing 
studies and process methods improvements. Re- 
quires chemicai engineering degree and direct 
propeilent processing experience. 

Propuision Engineer — For anaiyticaf studies of 
soiid and liquid propulsion systems. Requires 
degree with extensive mathematics, thermo- 
dynamics and fluid mechanics background. 


If it isn’t fun, don’t do it! 

Do you enjoy your work? Or do you wait till after hours to have 
your fun? Ponder that a nioment. 


Organic Chemist-Propellant development re- 
search involving synthesis of basic monomers, 
plasticizers and organic compounds. Requires 
an advanced degree in organic chemistry with a 
knowledge of advanced organic synthesis. Expe- 
rience in synthesis of reactive compounds is 
most desirable. 


Those who get ahead, you’ll observe, are nearly always those who 
get a real kick out of what they do. They find their assignments 
challenging, stimulating, and rewarding— not only in personal sat- 
isfaction but in the financial sense, too. 

If you’re missing these elements in your present job, we invite you 
to take a look at the possibilities here at UTC. 

We have a sense of mission and a dedication to the advanced pro- 
pulsion goals we’re striving to achieve. But we also recognize that 
if a man has zest for his assignment he will give the most of himself 
and get the most tor himself. That’s why UTC’s research and de- 
velopment groups are purjjosely small, encouraging free exchange of 
ideas, direct guidance from technical leaders and proper recognition 
of individual performance. 


Research Processing Chemist— For laboratory 
investigations of polymeric materials that may 
be used as liners, and adhesive or encapsulating 
agents, and allied research. Strong background 
in organic chemistry and synthesis including a 
degree in chemistry or chemical engineering is 
necessary. 

Aerathermo Specialist-Will perform heat trans- 
fer thermodynamic and aerodynamic studies on 
rocket motors, develop new methods of analysis 
and design tests. Will consult with designers and 
project engineers on major engine programs. 
Requires masters degree in mechanical or aero- 
nautical engineering and 4 years experience in 
thermodynamics and heat transfer. 


Does this type of setup api»al to you? For more information, write 
C. F. Gieseler, Dept. 114. 


All qualified applicants considered without 
regard to race, creed, color or national origin. 
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MISSILE ENGINEERING 


Airborne Slam Range Stations Proposed 


By Russell Hawkes 

Las Vegas, Nev.— .^itboriu; missile 
range stations nre being jiroijnsed to ob- 
serve and control Slam nuclear ramjet 
missiles if and when tliey reach the 
fligiit test stage of development. Ling- 
Tcmco-\'oiight technologists said at the 
Aerospace Nuclear I’ropiilsioii Sym- 

\'ouglit, study contractor rni .Skin, 
acquired missile range operating 
experience during N'avy's Rcgulus I 
and Rcgulus II/KD2U test program on 
tile old inland range of tlic Pacific Mis- 
sile Range svstcni. 

Dr. W. J'. Ilessc and L. J. Boyer of 
\'ought pointed out that the nuclear 
cruise missile will pose a number of 
difficult operating problems not found 
in ballistic missile programs. Tlicse arc 
created not so mucli by tlie radiation 
liaxards as by the range and maneuvera- 
bility of the missile. Unlike ballistic 
missiles, a cruise missile with a guidance 
failure can change course far downrangc 
where the ability of ground stations to 
take corrective measures may be prob- 
lematical. Unlike clicniical-buming 
cruise missiles, the nuclear ramjet can 
fly so fat that a tunaway would be a 
hazard to populated areas over a large 
part of the earth’s surface. 

Flight Essentials 

from these fads. Hesse and Boyer 
have concluded that absolute essentials 
for peacetime nuclear ramjet flight oper- 

• Full-time, line-of-sight radar tracking. 

• Radio-command control. 

• Nfultiple fail-safe flight termination or 
dcstriict systems. 

Tlicse essentials can be provided by 
a large number of ground-based or 
water-based range stations with tracking, 
command and contnil equipment, or bv 
a relatively small mniibcr of specially 
equipped aimknes. X'ought en|incors 
bchese the latter approach to be the 
cheaper and mote effective wav. .-\ simi- 
lar but less extensive method was em- 
ployed wlicn fighters were used as con- 
trol planes in visual contact with tlie 
N’avy-\ ’ought Rcgulus turbojet eniise 
missiles. Missile tunawms occurred in 
tlie Rcgulus I program when veri- little 
experience had been acquired by indus- 
try and Navy, but more than 100 flights 
of tlic Regiilns II liavc now been made 
witlioiit a riman-av. 

Linc-of-sight coverage of a missile 
flying at an altitude of 500 ft. is 40 mi. 
from a ground station witli ,m antenna 
at 100 ft. Line-of-sight range is in- 


creased to 240 mi, from an airborne 
station at an altitude of 50.000 ft. 
Coverage of an airborne range svstem is 
also increased by the ability of the en- 

snbstantial speed. Kven for high-alti- 
tude tests these factors reduce the num- 
ber of range stations needed to one- 
seventli of the mniibcr needed if stations 
arc on the surface. Pa-Mimablv, cost 
reductions would be even more impres- 
sive because of the savings in |)ctsomiel 
living expenses. trans|)ortation. real es- 
tate and conimunicatiuns iietvvorks. 
Ilessc and Boyer s.iid that a system ot 
airborne range stations supplemented 
by a few surface stations is the most 
practical arrangement. 

T ransFerring Control 

A key problan is tlic transfer of con- 
trol from one station to another as the 
missile pnxxieds downrangc. nicrc must 
be an over-lapping zone of control to 
assure tliat each new station can func- 
tion properly before the earlier station 
relinquishes control. Voiight studies in- 
dicate tliat the new station dicckotil 
would take about 20 see. tf tlic transfer 
cannot be made, the overlap zone must 
be wide enough so that tlie missile c-an 
complete a turn without passing beyond 
the first station’s range of control,' .Ap- 
parently, the width in miles of file over- 


lap zone must be largely dependent on 
llie relative velocitv of the range sta- 
tions and tlie missile and is minimized 
when both range stations are paralleling 
the missile at a large fraction of its 

’Ilic airborne range station must Ik- 
able to perform approximately the 
s.mic functions as a surface station in- 
cluding telemetry reception, tracking, 
range suncillance to protect shipping, 
.lir traffic and population areas, radio 
frequency iiiterrerencc monitoring aiKl 
missile flight termination or destruc- 
tion. Since the mission profile can be 
altered at any time, the control func- 
tion is al.SQ necessary, ff the test con- 
ductor eliooscs to keep mission control 
centralized, it would be possible to use 
tile airborne stations as relay points 
for control signals and air-to-ground 
telemetry. 

The maiieuvcrability of the cruise 
missile might be used to give an un- 
nsually economical mission profile. It 
slionid be possible to fly tlic test along 
.1 closed course to minimize the iinmher 
of range st-ations and perhaps to liave 
each station in control of the test more 

Hesse and Boyer suggested tliat tlic 
Booing C-155 is well suited to be an 
airborne range station and Boeing lias 
already proposed sucli a version. 



Malkara Fired From Armored Car 


Malkaia anil-ijnk missile is fircxl fcoin a new jli tiansi>orlablc aimoied vehicle made bv 
Whaiton Kiigineeiing (or Roval .\rmonicd Cot|«. N'eliicle has a thicc.man crew; Ijimtliei 
ami. careving two Malkjias. is livdraalk-allv nperated. Two more nf the anti-tank missiles 
arc stoicd within Ihe armored vehicle. 


AVIATION VVEEX 


SPACE TECHNOLOGY, 





With their own money, seven Free World 
Nations— Belgium, Canada, West Germany, Italy, 
Japan, The Netherlands, and the United States — 
are building this airplane in their own factories. 

It is the Super Starfighter, a much-advanced ver- 
sion of the original U.S. Air Force F-104. It is the 
best multi-mission aircraft in the world today. 


By simply changing black boxes and weapons, 
the Super Starfighter can be converted quickly from 
fighter-bomber to interceptor ... or strike bomber 
...or reconnaisance plane. It comes amazingly 
close to matching the big single-mission jets at 
their specialties. Yet it's a small, single-engine jet 
— cheaper to build, operate, maintain. 


It gives our allies one plane that will meet any 
situation for the next 10 to 15 years. It also gives 
them the advantages of interchangeable parts, 
planes, even pilots— and of worldwide production. 

By the mid-Sixties, the Free World will have 
nearly two thousand F-104s in service. 


LOCKHEED 

CALIFORNIA 

COMPANY 


BURBANK, CALIFORNIA • A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 



Ask about free film “Profile of Progress," L 


Airmail overnaui , . . omau piar>c manuiaeiuruig . . . 
Jet eogine testbg . . . Electronics . . . Components for 
missiles and rockcU...EngmeeriDg4dcsign... Research 
& development . . . Space technology . . . Cargo for the 
world’s markets. 

From Cape Canaveral to Eternity. Florida is the space 
age state. Find out why, and we'U see you at the crossroads 
of the skies . . . FlOTlda ... the best place on earth for 
your sew fadlities! 


Florida | 

A 10 BILLION DOLLAR MARKET 
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BUSINESS FLYING 


AS'TEH 

WAS BORN 

YESTERDAY 



Custom Firm Expects Light Planes 
To Offset Drop in Corporate Work 


Bv Enviit J. Bitihaii 

Ft. Worth, Tex.-Onc of liic coun- 
try's leading business aircr.ift scnicc 
oigaiii/ations plans to expand its cur- 
rent market by moving into the custom- 
iking of light aircraft from small twins 
doniiward. The mote is itciiig iiiadc. 
according to the conipant. in order to 
counter trends tliat it sats adverse])' 
affect companies specializing, as it has, 
in the heavv iniilti-ciiginc executive 
Sect. 

W'llliam L. ilottoii, co-oivnct witli 
wife northc Anne of lloiton-Iloiton 
and Intcr-America Avuition niodifica- 
fion center at Mcacliam l'’ictd lierc, 
made these points in explaining tlic dc- 

• Miicli of tlic cream of the market- 
servicing tlic large Sects belonging to 
corporation.s— has been dwindling over 
recent tears, primarilv bec.nise tliese 
owners gradnallt' have been building up 
their own maintenance facilities and 
taking flicir business out of circulation 
for long periods of time. As an example, 
tile ilortons pointed out tliat tire four- 
plane Goodyerir Tice &• Rnl)l>er Co. 
l.odcstar fleet, on whicii tlicy arc com- 
pleting a major overhaul, modification 
and cabin interior program, probably 
won't require exfensite outside sertice 
needs for approxini.itclt five tears and 
ht' that time tlic corporation mat decide 
to retire these aircraft for netver tt pes. 

• Competition has become increasingly 
serious from a number of loc.il service 
airlines soliciting major airframe and 
powcrplant overhaul business frraii ex- 
ecutive aircraft owners. particulaiW 
those wlio operate equipment similar 
to these carriers, such as Contairlinets, 
DC-?s and even F-27s. Business air- 
craft sertice operators arc bitter otcr 


this tkt el(i|iiiient. bringing up the point 
that these carriers for the most part 
arc subsidized by tlic federal govern- 
nieiit and often receive far better di.s- 
counts on parts— tending to give them a 
bargaining adtanfage over the special- 
ized private service bases. 

• It appears that "the blush is off the 
rose” concerning sales nf the first round 
of large turbine-powered executite air- 
planes and finns specializing in aircraft 
interiors can look forsvard to shaqs de- 
clines in ddii'crics of this class of air- 
plane, industry sources indicate. 

Horton feels that now is the time 
to moie into performing the same kind 
of service nurk on the smaller busincs.s 
plane fleet that the company has special- 
ized in on the larger, 1 2,500-lb.-c!ass 
and ii|), and that the new business wnll 
dmetail neatly with the |)rcsent opera- 

As he points out, in bus ing materials 
for aircraft interiors, it is impractical 
to putchase to the precise yardage that 
might he needed for a particular air- 
ptiinc. and "that’s where your profit lies, 
in your stockroom.” in referring to iwcr- 
agc. lie ftx'ls that sufficient extra ma- 
terials are left over from big plane 
interiors to proiidc adequate emcrage 
for small airplanes with interiors cus- 
tomized to the owner’s specifications 
at “bargain basement prices." 

Custom Treatment 

Tliis custom interior treatment, com- 
bined witli a new exterior, such as spe- 
cial paint sclieiiics and u|tdating modi- 
fication programs, fits right in with 
Ilorton-IIorton’s planned tactic of 
"obliterating olMolesccnce." 

Because of the materials revolution iu 
recent yt-arx-embodying the use of 
synthetics, lamination, silk-screening 



born yesterday, l 
helped blaze the 

missile develooment over the past 
twenty years. They set the world's 
standard for such critical military and 
airline instrumentation as altimeters, 
machmeters, air data comouters, and 
aabin oressure control systems. And 
the experience of ASTEK manage- 
ment In airline operation is reflected 


operation. ■ AIRSPEEDATA - a com- 
bination air speed and mach indicator 
with "max.-allowable” and V, indica- 
tions. ■ AUTOCONTROL - a cabin 
pressure control system requiring ab- 
solute minimum adjustment by flight 
crew, ■ HELIPANEL - a combined 
flight instrument for helicopters. 

ASTEti 
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MAULER 

MOBILITY 

■-bVfmc 

SELF-CONTAINED 
WEAPONS SYSTEM 


The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobi/tty— engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U. S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the laimching 
pod assembly and the auxiliary power unit. Result; 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any terrain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 



For jurther information, write on com- 
pany UHerhead to Pretiminary Design 
Engineering Dept., FMC Ontnance Divi- 
sion, P.O. Box 367, Son Jose. Califorma. 
Phone: CYpress 4-8134. 


FMC CORPORATION 

ORDNANCE DIVISION 

PUTTING IO£AS TO WOPK FOP NATIONAL DEFCNSE 



108 



INTERIOR IN DE HAVILLAND DOVE owned bx WhitEeld Pickle Co. cost apptcnimatciv 
$7.00(1 and deuionstntes how low<ost matciials cm dxss up business altplane. 


iiiid other tccliniqiics. using lioncx’comis l'’AA requirements tlut interior struc- 
fi)r paneling, foam rubber cushioning turcs match tlicse ca)jabilities. add ncse 
in place of steel spring nr norm.il rub- delay factors to the conversion regime. 
Iier. aluminum framing, and anodizing The company. Iioucxcr. recentlv sur- 
metals to gix'c rich gold or other finishes passed its own schedule for completing 
—plane owners now get lighter and its first JetStar. for the Gennan firm of 
ex'eii more exotic interiors at less cost Krupp. by a week based on an early 

than possible a decade ago. Horton csliniplc that the job would take from 

estimates tluit interior costs have ptoba- fixe to seven xseeks. T’hc airplane xvent 
hly Ken halved bec.mse of the superior through tiic shops, including a complete 
materials .iixd kmiw-hoxv axailable today. ]iaiiit scheme ill four weeks four dax.s. 

.\ JetStar interior can cost from ap- Ciiraiit contracts call for llorton- 

|)niNimately $35,000 to twice that, dc- Horton to deliver four additional Jet- 

pending upon what the customer is Slais-tlie Harold S. Vandcrlsilt airplane 
willing to pay, although thex prolxibly and air]danes for Corning Glass, Can- 
xvill axerage out at ap|)m\imateK $50.- adian Breweries and Italy’s S. N. .A. .\I. 
000. Blit a good percentage of this Concurrently, it has been conxerting 
cost is based on starting xxitli a bate- a former .Allison Division of General 
hull airframe, as dclixered from the Motors’ I.neklieed I'llectra for the I.os 
factory, which means that imieli equip- .Angeles Dodgers, xvith 6-J seats, dual 
iiient such as emergency pop-out oxx- gallexs and two bunks, capable of 
gen units arc delivered uninstalled .since sleeping four. 

their final pUceinent will depend upon .Also sciieduled here is Slick .Aitwaxs' 
the seating air.mgcmeiit decided on by first Caii.ulair CL-l-t sxving-tail tr.iii.s- 
llie customer. Also sealing generally port, configured to 1 50-passenget st-al- 
xxrill be built up from the start and have ing for handling .Alilitan- Ait Trans|Jort 
to be engineered to 9g or more require contr.ict business and sex cr.il DC-”x 

iiieiits, with the cost for this niiiniiig arc also e.xpceted to be outfitted for a 

AfiOO or mote pot seat. similar O|)ctatioii. 

Smaller airplanes, such as tlie de Better than two-dozen turbine t.x- 
Hax'illaiid Dove twin, c.in be redone eeiitive airplanes altcadx' liaxe gone 

for $7,000. through the shops including 1 5 F-2"s, 

Scliediiliiig aiqilanes llinnigli the nine Gulfstreams and a A'isemmt. Pis- 
shops, not only to trx- to ni.iintain an ton-engine business airplane sclicdnies 
exen flow that beats the |K'aks-aud-xal- include |)iitting through an axerage of 
levs situation, but to niininiize dox\-n- txxii Dines a moiitli, one and oiie-half 
Imic xvliicli is n major customer |)rob- to txvo txvin Beeches inonthlv, close to 
lem, is one of the tough areas that one Lodestar per moiitli. and one or 
business aircraft conversions base to t«o .Aero (bonnn.mders inonthlx’. 
soh’C. Until the contract is finally Steadx build-up in business is indi- 
sigiied that speeific.illy outlines the pro- cated hx the last three xears' record, 
gram it is difficult to aiuhze just what Till coinpam- indicated that the lOiO 
will he inx’ohed. ’Hie iiew turbine- tally xxas ShTO.OOO, this rose to $1,038,- 
powemi aircraft, posing new engineer- (100 m I9fil and thex estimate that this 
ing problems because of their ability xeat the total business xvill be oxer S7 
to operate at higher g loadings and million. 


NEW! 

VAP-AIR 

STATIC 

INVERTERS 



• fully transistorized 

• maintenance-free 

• high reliability 
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Adjustment 



to a 
thousandth 
in an 
instant 


clearly measurable at the assembly line. Savings so easily made 
with the p-e-e-1 of a knife. 

LAMimjM is the registered trade name for laminated shims, sur- 
face bonded in metallic or plastic to look, act and feel like a 
solid piece of metal. Yet each lamination is easily p-e-e-l-e-d to 
bring your shim down to an exact fit— right on the job. 

No machining. No grinding. No counting. No stacking. No 
miking. No costly stand-by equipment. And custom-made — 
in any quantity— to your exact specifications. 

Available in brass, mild steel, stainless and aluminum — .002’ 
or .003' laminations as you desire. And now also in Titanium 
with laminations of .003"! 

To find how laminum can save you time and money just write 
for the revised shim design folder No. 4. Here’s complete, 
up-to-the-minute ‘engineering data on Laminated Shims for 
your own assemblies. Send for this booklet today! 


THE LAMINATED SHIM COMPAN'Y, INC. 

West Coast Sales and Service - 600 Sixteenth St., Oakland, Calif. 
Home Office and Plant - 610t VtuoaSt.. Glenbrook, Conn. 


MANAGEMENT 


Swiss Air Force — Part It 


Swiss Emphasize Individual Pilot Abilities 


By Cecil Brownlow 


Bern— Swiss air farce places major 
reliance upon the competence of the 
individual to coinpciisatc for tlie mini- 
mal flying hours and cramped, moun- 
tain-tinged practice areas available 
within this small, neutral nation. 

rrainiiig, often beginning even be- 
fore formal military induction, is de- 
manding and onlv the ablest pilot 
candidates survive the rigorous weeding 
process to win their nings. "We hare 
a smalt air force and our pilots must 
be good with the number of flying 
hours tiiey get each year." one instruc- 
tor explains. "We can't afford to pass 
a marginal pilot, and we’re small 
enough to take only the best." 

'Ihc competence demanded in gun- 
ners' and bombing trials also is severe, 
piirticularly for the reserve pilots who 
serve as the backbone of the air force 
and fiv hc-tsveen 70 and 80 hr. each 
|)ct year. .Available land and water areas 
are relatively minuscule in si^e, more 


often than not prime tourist aud/or 
flsliing areas, and in a dcmocracv such 
as this the protesting voices of aroused 
hotel and Rsliing boat owners can he 
strong and effective. 

The amnia) air force-wide weapons 
meet held high in the Bernese Alps, as 
an example, is carefully timed in tlie 
fall when tlie summer mountain 
climber tourists have departed. The 
necessity of roping off lake are.is for 
brief periods is Carefully explained to 
those directly concerned. 

Even so. the noise complaints of 
hotel owners are often loud, and the 
fishing boats sometimes seem to hedge 
as close to restricted areas as possible, 
bobbing serenely as aircraft dive in to 
direct bullets and bombs into target 
areas several hundred feet away. 

Fiscal restrictions prohibit an in- 
dividual pilot from firing all four of 
his guns simultaneously on mote than 
an average of once a vear. Bombing 
and folding-fin rocket practice is simi- 
larly restricted. 


Rccentiv, eight reserve pilots, the 
majority sergeants, skimmed over a 
narrow sector of Lake Ncuchatel, a 
/ura Nfountain-licmnicd body of water 
near Paycm, the site of a major air 
force training field. It was their fir.st 
target practice of the year. 

Firing one of the de Havilland Vam- 
pire’s four 20 mm. guii.s in a .single 
burst of 20 rounds, cacli pilot stitched 
a respectable pattern into a snvall c.in- 
vas-covered target, with an average of 
three to six biillcts striking the target’s 
center. 

On a total of eight low-altitude 
bomb runs, only once did botli pro- 
jectiles dropped by a single aircraft 
land outside the rectangular, 100-ft.- 
long target area vvhicli had been laid 
out to represent the "kiir' area of a 
>00-lb. napalm bomb. 

In another demand on flying skill, 
all the combat fields used bv these 
pilots are buried in the .Alps, their 
runw-ays sometimes crossing regular 
commercial highways and their hangars 



CL-41 Jel Trainer Flies Over Alps 

Canadair CL-41 jet basic trainer was photogniplicd by Swiss -air force while flying over the Alps during the aircraft's recent tnur of Europe, 
The two-seal trainer, powered by a Pratt i- AA’hitiicy |T12 turbojet cngiiit-, iias been ordered by the Royal Canadian .Air hotee. Hie 
trainer recently reached Mach .775 in level flight, exceeding (he RC.\I'' requirement of Mach .75 (.AAA' Nov. 13. p, 23). 
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Siegler puts calipers 

Siegler Cloud Height Radar, developed for USAF, 
visually vtaps, for the first time, not only height and 
horizontal dimensions but also upper limits and density 
of cloud formations directly over the airport — both 
critical factors in jet flight control. 

Another urgent need — provision of accurate weather 
data with the speed essential in the jet age — is met by 
Siegler Automatic Electronic Weather Stations, also 
developed for USAF. This solid state equipment gathers, 
computes and transmits data for continuous and accu- 
rate terminal weather predication — in a minute fraction 
of the time required for manually processed data. 
Meteorological capabilities are only one phase of Siegler 



on a cumulus cloud 

versatility in electronics, metallurgy and electro- 
mechanics. Siegler participation in major aerospace pro- 
grams includes ground and airborne communications 
and navigation aids, launch check-out, miniaturized 
solid state video systems, aerospace components and 
many other contributions. 

A contract with Siegler carries the extra asset of co- 
ordination of all Siegler divisional capabilities — produc- 
ing outstanding performance. Siegler coordinated 
capabilities range from basic research to production in 
military, industrial and consumer electronics; aerospace 
components; electro-mechanical systems: heating and 
air conditioning equipment. 

ECBLEFR 


buried deep in the nutuntl. inulcnr 
MdlHiinn-rcsishint ruck. High g fukc- 
offi and approaches tlirnugli steep \al- 
less witli ii mounhtiii face at cither 
end can be minerriiig to the uniniti- 
ated. but the reserse pilots learn to 
accqit them as a nutter of course. 

Ground support nii.ssions for moun- 
tain troops demand that the pilots ad- 
just their altitude second bv second as 
the terrain below gains in licight and 
rises to iiieet the low-flying aircraft. 
F.spcricncc can be matfinal but ability 
cannot. 

The combat fields arc minor fort- 
resses in theinsches. located in a circle 
rough and close cnougli to one another 
so tliat a linc-of-sight microwave com- 
iminicaHons net can be maintained. 
Search radar antenna on the mountain 
lops can be retracted into tlic rock to 
present detection, hoisted up again for 
more sweeps once the danger Iras 

The hangars are stocked witli the 
wartime needs of fuel. food, spates and 
annirunition. 

To fit into this, and inainhiin his 
proficienq’ on his Hawker Hunter. 
Venom or Vampire, the reserse |jilot 
annuallv spends six weeks oit active 
duty; tliree weeks in ground support 
maneuvers with the arms’ disision to 
which his squadron is assigired. one 
rveek of gunnery at Pavern and. finallv, 
two weeks of formation flviirg, acro- 
batics, navigation flights, blind flving 
and general navigational training, prob- 
ably at Dubendorf near Zurich. 

Week-End Duty 

In addition, he is expected to report 
for flving duties on an average of 
one week-end out of erers" three, c-arrr- 
ing out largely on Iris ou’jr a spccifiai 
fliflit syllabu.s for a gisen period. 
man who reports and doesn't know 
exactly what he is expected to do is 
not anyone we want,” one professional 
officer says. "He has to study at lioinc 
so that, nlien he reports, he knows 
what to do and then does it." 

Ibe ait force flying experience also 
is often supplemented by a cisilnin 
job as pilot or copilot witli Swissair. 
Of the normal year’s output of between 
IS and -10 new pilots, approxiniatelv 
■101^ join Swissair, and another 10% 
remain to fill billets in the four full- 
time squadrons sshich make up the air 
force’s ready alert contingent. 

Here, to comply with the Swiss con- 
stitution ss’hich prohibits a st.mding 
military force, the pilots are paid as 
civil sen’ants rather than as officers per 
se. -\od, althougli attracting some 12 
recruits a year for tliis role, tlic open 
billets arc difficult to fill. 

"Those wlio want to make flying 
their career tend to go to Swissair where 
tlic pay is mucli hipicr and the idea of 
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In a room 40 feet long, 20 feet wide, and 20 feet high, a bug sits 
on an end wall at a point one foot from the floor, midway between 
the sidewalls. He decides to go on a journey to a point on the other 
end wall which is one foot from the ceiling midway between the 
sidewalls. Having no wings, the bug must make this trip by 
sticking to the surfaces of the room. What is the shortest route 
that the bug can take? _ Conlribuled 

Weigh this: less than a pound per channel for our new 13-pound 
airborne magnetic tape recorder that records 14 tracks with labo- 
ratory precision on a 650 ft. length of 1" tape. A product of the 
Wesirex Recording Division of Litton Systems, Inc., the recover- 
able system was developed to produce accurate data during missile 
launch and flight. Consists of a precision tape transport and an 
electronic module assembly. Order #2101 from: Westrex Record- 
ing Equipment Division, 335 No. Maple Dr.. Beverly Hills, Calif. 
ANSWER TO LAST WEEK’S PROBLEM: The angle a = -^satisfies the 



m LITTON INDUSTRIES, INC. 
Beverly Hills, California 



Flexible Automatic Circuit Tester 



AUTOMATED PROGRAMMING FOR CIRCUIT TESTS 

Now you can virtually eliminate the engineering man hours 
required to program high-volume wiring circuit tests. WithHCI 
(Flexible Automatic Circuit Tester) you can take information 
directiy from standard wiring lists and process as many as 300 
FACT cards per minute! And with FACT you get other major 
benefits. For free iliustrated bro- 
chure write; L W. Risner, Hughes 
E! Segundo, Los Angeles 9, Caiif, 
Stu»nabove:l4,OOOwireteminationfACT-RC 


HUGHES 
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ALCOA CAPABILITY AT WORK 


world’s most extensive aluminum jobbing facilities 



visiting foreign cities is appealing," 
according to air force commander \iaj. 
Gen. (Colonel Divisionnaire) Etienne 
Primault- "After six years with Swiss- 
air. he can be making a colonel’s pay.” 
The fiscal attraction, however, can often 
be combated bv an appeal for the in- 
dividual to help meet the country's 
defense needs by remaining in unifumi. 
Training Program 

A yoimgster interested in a pilot’s 
career, reserve or professional, anrj will- 
ing to risk the odds against sitccess, nor- 
mally begins at the age of 17 by join- 
ing a state-supported civil flying club. 
Of the 750 to 1,000 applications each 
year, an avcr.igc of 25(3 arc finally ap- 
proved for membership. 

Over the next two years, lie receives 
a total of four weeks of pre-military 
training, including between 10 and 20 
hr, of instniction on a Piper Cub or 


other light aircraft. At 19, he is as- 
.signed to a specific service and, if hi.v 
civil school record has been satisfactory, 
the assigning officer must acquiesce to 
the student's wish to join the air force. 

I’onnal military service begins at 20. 
as it does for essentially all Swiss males. 
First stop is at Paycm tor nine weeks of 
recruit school and ground training. If 
he is to become a pilot candidate, he 
is advanced to primary flight school 
at Locarno; if not he remains at Payeni 
for another eight weeks of ground tech- 
nical training and subsequent duty with 
the technical or administrative corps, 
ticrc, iilthongh 80-859^ of the 
c.idcts have been through the civil 
school, there arc nsnally a few who have 
never flown before and, on occasion, 
have never |)tcviously seen an aircraft on 
the ground— candidates from rural areas 
where the loGil governments could not 
otherwise meet their coimnitmenls to 



Bell YHU-ID Loaded in Globemaster 

Prototype Bell YHU-ID Iroquois helicontvr. which has larger cabin and more powerful 
turbine engine than earlier versions, is sliow'o being loaded aboard a DougLts C-1 2-fC Globc- 
inastcr transport for airlift to Ft. Bragg, N. C. YHU-ID can carry 12 futly equipped troops, 
50% more than previous versions and is powered hv 1,100 sh]i, Lvcoiuing T55-L-9 engine. 



WORLD’S MOST 

EXTENSIVE 

ALOMINUIII 

JOBBIHO 

FACILITIES... 

The small aluminum globe in the 
picture is a bomblet Alcoa engi- 
neered and developed for the U, S. 
Army Chemical Corps, The tall tubes 
to the right are 2uni missile outer 
shells. The pieces that resemble 
chess rooks are center sections of 
the Air Force's Bultpup missile. The 
drums are chemical shipping and 
storage containers for the armed 
forces. The cylinders on the left are 
ammunition rack tubes for Army 
Ordnance's M-60 tank. 

Not shown are rocket engine 
cases, flotation spheres, jet fuel 
filter-separators and scores of other 
defense items Alcoa turns out by 
the thousands. 

UNMATCHED FACILITIES 
Alcoa's facilities for aluminum pro- 
duction are unmatched in the world. 
Nobody’s worked with aluminum 
longer, using so many techniques, 
in so many plants. 

Alcoa's Press Department can 
draw, blank, form, pierce, notch and 
lock seam. Its Joining Section can 
spot, seam, flash and arc weld or 
rivet— no one is better equipped to 
specify joining techniques and 
proper alloys. Forming facilities in- 
clude the tools to bend, form, cut, 
drill, trim, bead and rout. Engineer- 
ing, finishing, testing, inspecting— 
Alcoa can help with everything from 
design to finish. How can you use 
this capability? Write; Aluminum 
Company of America, Jobbing Divi- 
sion, 1670-X Alcoa Building, Pitts- 
burgh Ilf, Pa. 

^ALCOA ALUMIHUJIft 
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SUBSYSTEMS DEVELOPMENT 
FOR MANNED SPACE VEHICLES 

ONBOARD POWER-H2-02 FUEL CELL POWER SYSTEM 


RELIABILITY & 

OPERATIONAL FLEXIBILITY 
Are Major Objectives of the 
H2-O2 Fuel Cell Power 
System Development Program 
at TAPCO 
a division of 

Thompson Ramo Wooldridge Inc. 
RELIABILITY 
3 Cell Module Design 
Spare Modules 

Redundant Fluid Components 
Low Thermal Gradients 


Full Power for 12 Minutes After Shutdown 
Orbit & Lunar, Day or Night Operation 
3 to 130% Rated Power 




A TAPCO 

Thompson Ramo Wooldridge Inc. 


tlic ait force, l■■amilia^i^•-ltio^ fliglits in 
Swiss-made Pilatus P-3 primary trainers 
range, therefore, from a minimum of 
■4 to 24 depending upon tlic previous 
experience and aptitude of the cadet. 
The flight.s include aerobatics, nontial 
landings, forced landings and aborted 
landing procedures. 

Tlien, the commander of the school 
takes a clicck ride with the student, 
going tlirotigli the entire syllabus. The 
cadet, to pass, must score at least eight 
points nut of a maximum of 10 on each 
maiicmcr. At this point, average P-3 
fliglit time for a student svlin has passed 
through a civil school is about 10 Irt. 
If he is approved on his check ride, he 
is authorised tn solo and flies another 
23 hr. or so to finish his eight svccks. 

For a student who began school at 
Payetn in July, a nonnal starting month, 
the time svould now be late October 
with its resultant fog, rain and general 
had weather, and lie would be duly dis- 
patclicd back to civil life to ass-ait the 
new year and better flying conditions. 

,\ftcnvards, he svould begin another 
17 svccks of training— the first four at 
Locarno svitli its grass strip for "under- 
officer" school and promotion to cor- 
poral phis additional solo P-3 flights 
and then transfer to a base svith con- 
crete tunsvavs, Emmcn, Sion deep in 
the mmmtains, or Meiringcn, also 
mountain ringed. 


From the single-engine l’-3, the stu- 
dent advances directly to a two-scat jet 
fighter trainer, the 1311-115 Vampire. 
For about eight weeks the cadet concen- 
trates upon the 011-115, building up 
45-50 hr. flying time. Then, he moves 
directly to the single-seater Vampire for 
another five svccks, accumulating about 
15 hr. in the air svith the remaining, 
and major, portion of the time spent in 
ground school studying the usual basics. 

Tills is followed by anotlier break and 
return to civilum life, usually for ap- 
pniximatcly five weeks. Another 17 
weeks of active duty follow, with 12 
.spent on tlic Vampire and the remain- 
ing fisc on the single-seater Venom at 
Paycni, including gunnery training. 
Wings Awarded 

Having pcrscs-etcd thus fat. a student 
has accumulated between 200 and 250 
hr. of flying time and earned his wings 
svliich bring svith them the rank of 
sergeant pilot. 

Of the 750-1,000 applicants at the 
age of 17, about 35-40 have made it 
through the course. 

Tlicte is again another month's rc- 
lum to civil life followed by four short 
periods of active duty, each lasting one 
sveek, in svhich the pilot covers any 
plia.scs he may have missed due to 
weather conditions— there arc an aver- 
age of 60 cloudless days in the Alps 


each year- additional Link trainer time, 
more gunnery, ground-controlled ap- 
proach and instruments training, tactical 
exercises and formation flying. 

At the completion of his Venom 
training, the pilot also is graded as to 
officer potential. As one instructor 

"Proposition A means that he is a 
very good man with a good record and 
should be sent to officers’ school unless 
he makes a mess of his last four weeks 
training. [Tlic instructor has seen this 
liappen only once in the past 10 lears.) 
Proposition B means that he is a good 
mail but perhaps a little young or that 
he has a slight weakness somewiierc.” 

Tlic reference to youth surrounds the 
fact that a cadet can begin his scrsice 
at the age of 19 rather than 20 if he 
desires, thus normally completing his 
pitot's training at 21 rather than the 
usual 22, 

If a "B" candidate should improi-e 
during his four weeks of final training 
before being assigned to squadron serv- 
ice, or when he gains a year of age, he 
can be boosted to grade "A" and be- 
come immediately eligible for the 19 
weeks of officers’ school- Failing this, 
he also may subsequently be upgraded 
by his squadron commander and as- 
signed to complete officers’ training. 

Normally, perhaps 50% of the gradu- 
ating students gain the "A" stature, an- 
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-COCKPIT 


NORTHROP 



Fastest way to train free world's pilots 

THE U.S. AIR FORCE has added an important new step to 
its supersonic jet training program. With the twin-jet, dual- 
cockpit T-38 Talon, U.S. pilots are now taught to handle a 
supersonic aircraft as soon as they complete primary instruc- 
tion. The T-38, developed and produced by Northrop Cor- 
poration's Norair Division, has many features in common 
with the finest operational U.S. jet fighters. Among them is 
its precise fuel-quantity gaging system designed and pro- 
duced by The Liguidometer Corporation, for 35 yeai-s a leading 
supplier of instrumentation to the aircraft industry. 



the LIQUIPOMETER corp. 

DEn. T, lONG ISIAND CITY 1. NEW VOtIC 



Tailplane Skin Electronically Milled 

Top tjilplane^slm for ll.e de Havnim.d 1 ndecit tl.icc-ict hai«por[ is nuichincd from solid 
is 7 ft,. U in, 10115 •' •* ft- 1 "idc. It weighs 200 1b. ' 


other 20% "B." Tlic remainder, al- 
tliougli nonnalli- clianncicd toward a 
life ill the non-ccniimissioiicd ranks, alsn 
can impiose their status if subseqiiciitli 
recommended b\ theit stjiiadron Vadcr. 

I'ot tilt coimnissioncd officer, the 
tank of ba.se lieutenant is retained for 
approximately three loais. followed by 
a first iicutenancy wliicli must he licld 
for a nhniminn of tivo \cars. The rank 
of cajifain is gcncralls- retained for at 
least eight year.s-six as a fiving officer, 
two with the ann;- os a ground support 
officer. Tlicn. if he attains a niajnrits, 
iic can retimi to the air force as a wing 
commander and eontimic flying jet com- 
bat missions until tlie age of somewlicrc 
between 45 and 50. .-\ffcr this, he 
would be assigned a staff post and con- 


tinue ills resersc or professional diitv 
until teaching 60. cutoff age for Swiss 
compiilsoiT- military training. 

sergeant pilot, if tlie officers' ranks 
leniain closed, becomes a master ser- 
geant after three years, an adjutant after 
another three, .and tliis is his apex. 

Officer or mm-commissioned tank, 
eacli pilot is expected to meet the rou- 
tine liaaatd.s of tlic .\tps and. if neces- 
sary, those of any imndet as tlic ait force 
was called iijinn to do in W'orid War fl 
in protecting S«-iss sosetcignh wlicn 
Me-iOOs were often sent out to meet 
intruding Me-109s. 

( This is (he nximd of (no a/iiclcs on Ihe 
Sni.is .4i> Force. Part i appeared in Nov, 



ma[or engineering 
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shock/vibration 



SHOCK AND 
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Dunn Engineering 

AIR BEARING TEST TURNTABLES 

... A Major Breakthrough in 

the State-of-the-Art of Gyro Testing 


As a sequel to the well-known Dunn oil-bearing T818 table, the 
Dunn T900 makes possible for the first time performance eval- 
uation of inertial grade gyros having drift rates of the order 

of .001°/hr. Advances in the design of the T900 table drive /g^/g represents the 

and rate read-out provide precise table rotation and digital 

information. 'nos'' advanced stage of the 


The Inherently Compensated Air-Bearing Design eliminates inertial 
the bearing flutter problem, and makes possible bearing stiff- 
ness of the order of 5,000,000 pounds per inch, thus limiting field. 0 
table top deflections to fractions of arc seconds. Use of air 
bearings provides zero stiction, minimal viscous drag, and availab. 
eliminates mechanical bearing frictional uncertainties, permit- 
ting rate deviations no greater than 0.003“/hr. at frequencies 
of less than 0.1 cps. Orthogonalities are 5 seconds o 
table axis angular wobble is less than 1 second of ai 


uidance system testing 


r less, and 


DUNN 


EfiGISF.ERINO CORPOR.'tTION j 


e advanced electronic systems 

• inertial products 

• test facilities engineering 
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Send for your copy 
of Light Military’s 
Self-Appraising . . . 


mciuiiiiiz OK 

LOGIC MILS AND 
DIOnKL COMPUTERS 


In May, 1960 General Electric’s Light Military 
Electronics Department announced a new concept 
in professional job selection ... in the form of a series 
of self-appraising technical tests covering the sub- 
jects of Radar, Microwaves, Electronic Packaging, 
Communications, and Administrative Engineering 
(a self-scoring psychological questionnaire). 

Later, in response to requests for a special quiz on 
logic circuits and digital computers, LMED devel- 
oped one, and offered it to the technical community 
for the first time in March, 1961. To date, more than 
10,000 scientists and engineers have written for and 
received one or more of these tests. 

Now, with fresh supplies on hand, we are pleased 
to again offer this unusual and interesting method 



GENERAL^ ELECTRIC 


for professional self-appraisal to interested engineers 
and scientists. Just as before, the quizzes are de- 
signed to be taken and scored in the privacy of your 
own home. The results need never be divulged to 
anyone — including Light Military. 

So, whether you’re thinking about a change, or 
simply interested in finding out how you stack up 
against other engineers in your field, any of these 
tests should give you a sound, objective means for 
appraising your abilities— in about an hour, at home. 


Mail this coupon for your tests, 
answer sheets & evaluation guides 

, „ _ 
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nd facility the spatial extremes faced by r 


Build a single, integrated testing facility to reproduce the condition of motion in outer space: the searing 
heat, bitter cold, three dimensional vibration, high vacuum, temperature gradients, roll, pitch, and yaw, rotation, 
buffeting, variation of atmosphere— all at various controlled speeds. 

Further, project a target into the instrument being tested and simulate jis environment. 

THE SOLUTION; You're looking at a scale model of Honeywell's Ordnance's three-story installation that exactly 
fulfills the above requirements. It is the first such facility in existence. It is simulation at the most advanced state 
of the art. 

YOUR ROLE: If the challenge of creativity in the almost limitless field of Space and Electronic Simulation 
motivates you, consider the advanced technological positions available at Honeywell Ordnance. Write Allan J. 
Mclnnis, Employment Manager, 1724 IMountain Road, Duarte, California. 
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Money Motive 

111 reference (o your article conccrain| the 
upgrading of militari' rcsearcli in the Ocl. 
W Aviation WfEir’ip. 26). it appears that 
one questionable assumption liasWii made 
bi the military planiuts and congressmen. 
Tliis assumption is that engineers and scien- 
tists are working primarils' for moniy. Stud- 
ies on the motisatinn of scientists and engi- 
neers casts nnieh doubt on this assumption. 
There are a satiety of other go.ils which the 
technical man holds higher than money 
itself. I submit that the folloiving items arc 
the source of much mote frustration to the 
gmernment engineer than the salary itself; 

• Tlie highiv centralised decision-making 
apparatus in the militarv takes much of the 
incentive from the svorting level. 

• The failure to communicate downward 
the reasons behind policies and plans. 

• The frequent changes in funding and re- 

• The extreme difficults which a talented 
and aggressive individual in the military or- 
gaiiiT-ation finds in attempting to mose up to 
middle manageiiieiit. 

• The general lack of leadership talent in 
the middle management ranks. 

• The frequent reorgaiii/ations- 

• The acceptance of contractor-generated 
data rather Ilian governmcnt-geuciatcd data 
when a conflict 




vidua!. 


eiiiiipletely disiegarded. but the 
its importance should be examined. If a 
individual working for a contractor is ri 


in eflect implying that he is doin 
iob? The continued emphasis 
tends to further develop money a 
eator of individual achievement. 

Industn salaries are flexible whetes 




;e the sa 


Atiaiioii ITeeA wefeumes the opinion* 
a! ile renllert on llto issues rniteif in tho 
ningaaino’n <n/iiorial cn/unrn*. .Iridress 
iexrers In r/ie Kfiitor. Aviation IFeeA-. 
330 r. 42ml St.. -Veie York 36. 1. 

knrp Ipllnr* nmlrr 300 icorrfs nml 
enmiinr itipnfifiralion. IT’e tcHI 


ilicics ivhicli fail to trcal 


aircraft. 

1C feathered, one 
engine windmilling and surging from full 
w'iiidmilliiig drag to maximum power and at 
minimum airspeed, and 'vitli an unknown 
iiicreasc in stalling speed due to airframe 
ice-add all these facton to the fact that 
Sable knew he wav getting sory low and was 
tniiig despeiateli to gain altitude or hold 
what he had. This is far beyond the scope 
of anv emergeiicv proeediire training and, in 
my humble opinion, it is also liejond the 
realm of cxintrollahilily under these given 


. Should 


, , e theirs to maintain 
. 1 suggest that the goiem- 
ment turn their attention to other methods 
of giving job satisfaction ivhich will im- 
prove the quality nf their technical talent 
in the long run. 

Lowell E. I’askee 
Davton, Ohio 

Last Resort Only 


mmar AW Oct. JO (p, 961, but since I 
was deeply concerned with this accident 
imestiMtion I feel that it is in order to make 
the following comments: 

• Certainly any pilot with CapI, Sable’s 
background and abilih' knows of the last 
resort emereency carburetor ice removal 
method of baekiiriiig the engine, but this 
is surely a last resort only when dealing with 
a high power, supercharged engine, as the 
engine may be disabled completely by using 
this procedure due tu a damped gear train 
or twisted tail shaft. Capt. Sable was also 


an iiistnictiir nn aircraft engines and. there- 
fore. would be hilly aware of the con- 
sequences of using this procedure. Tlicre 
is no wav to determine if CapI. Sable used 
this procedure in a desperate attempt to 
clear the ice from the engine, but from the 
sounds of the engine as reported hy ground 
witnesses it is possible that the engine 
was wilfully haekfired in a bst attempt to 

• W'itlf^lercncc to the statement that “the 
aircraft struck the ground inverted in a 
steep attitude." according to witness reports 
.along the flight path, the remaining engine 
was running spasmodically and surging lo 
full power and abruptly cutting out and then 
surging lo full power again. Also, one 
wihiesv abuiit two miles back along llic 
flight path from the crash site csliinalcd 
the aircraft to have passed very close to him 
and vere low. May I point out that a high 
perfiitm'auce mr — ‘‘ — •- 


aut the initial symptoms of the trouble 
i subsequent effects and experiences while 
II wrestling the aircraft. Too often 
luud stations report at accident hearings 
It a considerable time elapsed between 
,-ir last contact with the disabled aiK'inft 
d the time of the accident. Well, I am 
I surprised. I would imagine that they 
re all pretty busy in the eockpil trying 
correct the situation. It is during this 
ne that such a tape recorder might prove 
ite useful. 


P, I 


Will 


Dover, Mass. 

Spy Is a Spy 

Ike; 'Spv' Satellites. Washington Round- 
up, ,\W fuly Jl. p. 21 . 

When the Soviets cease to raise issues 
designed to foment unrest and create 
political squabbles between countries they 


0 be Coromi 


lo buiy 


Mr, Khru 
vvill learn that 


hands folded. 


■ ereigii a 


Chief Pilot 
luhnsoii and )oh 
Linden, N. J. 

Tape’s the Answer 

The letter sent to von by Mr. J. R. Prit- 
chard (.AW Oct. 2J. p. 126) reflects an 
Idea that might be good in a few situations, 
blit not all. Unfortunately, many crashes 
happen before anvbody lias time to do any- 
thing at all— including a chance to brace 
themselves. Secondly- il an aircraft is in 
trouble all hands will be needed— especially 
the copilot and engineer — in order to tn 
to prevent a catastiophc. Thirdly, such 
factors as low altitude may prevent an 
ejected crew member from living, and 
should a successful landing be accomplished 
' ir the ejected 

e ty tragic 

. 

Now. on the other hand, if the cockpit' 
of all aircraft were equipped with a tape 
recorder (well protected in a strong, fire 
pioof box) more information might be 
learned. M'hcn switched on by the eopilot- 
this machine would record all the conversa- 
tion in the cockpit fiom the first inkling of 

AVIATION WEEK and 


obvious that "air space" extends onlv as far 
as air itself? Is il not logical for "s(Mce" to 
begin at that point? Of course, the atmew- 
phere just sort of dwindles away lo nothing, 
Init an .irbitrary limit could he established, 
say at an altitude at which a satellite, if 
pl.iced into a perfect circular orbit, vsould 
remain indefinitely. 

The Russians apparently [eel that tlieir 
sovereignty should extend to infinity . When 
the moon finally has men on it. will not il, 
too, become a "spy satellite"? A spy is a 
spv, no matter at svlial height II flics; 2-10,- 
000 mi. away is probably still too close. ;iv 
far as tlic Russians are concerned, for css to 
be observing the manifold deficiencies of 
the workers' paradise 


Why 


It the other nations of the 
lot agree lo observe some piacti- 

■■ rre used to Dc siicn 

v.'nw davs one veto 
is of great 

might place Russia in 
its proper perspective in worlS affairs by the 
effective use of ridicule. There must be 
some office in our government that keeps 
tabs on the emss contradictions that arc 
conlmually being uttered by one Communist 
organ or another. Couldn't we present tliess 
inconsistencies in such a manner llial other 
nations and people would eventually comc 
lo sec the Soviets in their true light? Mr 
Kennedy has said that we should seek mean' 
lo fight the Communists with their own 
weapons. This could very well be an elfec- 

I rc.ilire this letter has tended to become 
more political than technical, but the two 
areas seem to have become inseparable in 
these perilous times. Ferccson J. Bvab.s 
Northridge, Calil 
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STEERIISG GEAR FOR MERCURY ASTROIS’AUTS 


Conventional aircraft control surfaces will not guide 
space ships and capsules. Rudders, ailerons and ele- 
vators find no resistance and hence produce no 
reaction to their movements where there is no atmos- 
phere. Even at altitudes only half way up, they are 
sluggishly ineffeciive. 

The accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Aerosystems Com- 
pany. First used on Bell's own supersonic X-IB 
several years ago, the system has been greatly improved 
and adopted for the X-15, the Mercury man-in-space 
project and other space vehicles. 

Through slratcgicallv located, low and high thrust (I to 


ISOO pound) rocket engines. Bell's reaction controls 
not only position and guide Ihe ship by controlling the 
roll, pitch and yaw. but they also provide for orbit 
changes and retro-thrust. Some of the jets are throttle- 
able while others can be operated in combination to 
provide the astronaut positive and flexible control. 
This revolutionary steering gear for space, available 
using monopropellams or high energy bipropellanis, 
is just one of many advanced projects which are 
currently engaging the diversified talents of Bell 
Aerosystems Company in the fields of rocketry, avi- 
onics and space techniques. Engineers and scientists 
.seeking challenging, long-range career opportunities 
can find them at Bell, 

3 ELL AEROSYSTEMS COMPANY 
BUFFALO S. N. Y, 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 




The combat value of an aircraft carrier 
is directly related to the strike capability 
of its aircraft. Navy planners, seeking to 
increase the combat potential of aircraft 
carriers, are vitally aware of the economic 
advantages of aircraft capable of more 
than one mission. The Navy’s new two- 
mission fighter, the Phantom n, can 
effectively deliver huge loads of conven- 
tional or nuclear ground strike weapons 
while retaining full capability for instant 
conversion to an air-to-air fleet defense 
mission. 

Sparrow ttt missiles for anti-air warfare 
are semi-submerged in the fuselage and are 
carried on all missions. The Phantom rr 
literally flies its own cover on ground 
attack missions because it retains full 
capability for air defense at any time. 


Great numbers of conventional bombs, 
napalm or fuel tanks, or nuclear weapons 
are slung beneath the wings and the fuse- 
lage for delivery against ground targets. 
Simply varying the armament load of the 
Phantom n fits the carrier force to shifting 
combat situations regardless of weather, 
day or night. 

Multi-mission weapons delivery capability 
is but one of the advantages of this Mach 
2+ fighter. Performance is another. The 
Phantom n demonstrated maneuverabil- 
ity, range and speed in capturing world 
ci.ised course speed records for both 100 
and 500 kilometers. It has reached an 
altitude of 98,560 feet and has a dash 
speed in excess of 1500 mph. The combat- 
equipped Phantom n operates easily from 
existing 5000 foot runways. 


MCDOhUMELL 


Phantom H and F-101 Fighter and Attack Aircraft • 

Project Mercury. Aerobaiiistic and Re-entry Research Spacecraft • Taios and Typhon Airframes 
Quail Decoy Missiles • Rotorcraft • Electronic Systems • Automation 


MCDONNELL AIRCRAFT • ST. LOUIS 


Employment opporiuniliet exist for erigmeers ond scientists. All qualified oppliconts will receive considerotion lor employment 
without regord to rote, creed, color or nationol origin Write; Professional Placement, McDonnell Aircraft, St. Louis 66, Missouri 


